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OUR  25th  ANNIVERSARY  YEAR ! 


A|wU  198S 

$2.50  USA 

$3.00  Canaila 
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What  To  Focus  On 


ERCIAL  RTTY 


»COM  144,  220  and  440MH 


w 


M/VFO         A/S 


i 


I^LO 


C^lif  :   s, 


^   % 


i 


ICOM's  three  ultr 
pact  nnobries...the  IC-27A 
2-meter,  the  IC-37A  220MHz 
and  the  IC-47A  440MH2,.. 
^re  the  smallest  mobiles 
avalfabfe. 

Even  fn  such  a  small  pack- 
age the  25  watt  mobiles 
contain  m\  internal  speaker 
which  makes  them  fu fly  self- 
contained  ancf  easy  to 
mount. 


W 


Size,   The  ICOM  compacts 
measure  only  5  S^'W  x  I WH  x 
7'D  |iC-37A  is  9"  deep}. . 
which  allows  them  to  be 
mounted  in  varfous  "compact' 
locations.  Yet  the  compacts 
have  large  operating  knobs   % 
which  are  easy  to  use  in  the 
mobile  environment,     j. 


The  World's  Most 
Compact  Mobiles 


More  Features,  Other 
C-27A/37A/47A  standard 
features  incfude  a  mobile 
mount  IC-HM23  DTMF  mic 
with  up/down  scan  and 
memory  scan,  and  internally 
adjustable  transmit  power. 
An  optional  IC-PS45  slim-line 
extemaf  power  supp^  and 
IC-SPIO  external  speaker  ^x^ 
also  available, 


Speaker 


;p  ^2  PL  Frequencfes,   The 

!C-27A/37A/47A  come  com- 
plete with  32  PL  frequencies. 

9  Memories  The  compact 
mobiles  have  9  memories 
which  will  store  the  receive 
frequency,  transmit  offset  off- 
set direction  and  PL  tone.  AH 
memories  are  backed  up  with 
a  lithium  battery.  - 

Speech  Syntheslmr   To 

verbal^  announce  the  receive 
frequency,  an  optional  iJT-16 
voice  synthesrzer  is  available. 

Scanning.   The  ICOM 

compacts  \\3^^s^  four  scanning 
systems.. .memory  scan,  band 
scan,  program  scan  and  priori^ 
sc^a  Priori^  may  be  a  memory 
or  a  VFO  channeL.and  the 
scanning  speed  is  adjustable 

mm 


Stacklna  Mobile  Mounts. 

The  I027A/37A/47A  can  be 
stacked  to  provide  a  three 
band  mobile  station.    Each 
band  is  full  featured  and  will 
operate  even  when  another 
band  ts  in  use. 


J 


The  \C-nAi^lAf^lfK  pro- 
vide superb  performance  in 
the  mobile  radio  environmenl 
See  them  at  your  local  ICOM 
dealer.   . '^ 


ICOM 


unication 


ICOW  Airorica,  Inc.,  2WS^\\Mt\  Ave  NE,  Belle^^ue,  WA  98004  /  3331  Towerwood  Drive,  Suite  307,  DaJtas.  rx  75234 

All  itaiffcf  ipeciflcatkim  0ce  nfj^yoKlmMc  «nd  uib^cct  id  cHiirige  wHnom  notice  of  i3t>ligjtion,  ^1  ICOM  radHH  signjfiun^  eiic««d  l=CC  t^k^moi^  Jtittfifng  i|»unfi«fs  emfntom,   iiOaiLEST0e4 


KENWOOD 


TS-930S 


PAY  REGULAR 

PRICE  OF  $1599 

RECEIVE  FREE 

YOUR  CHOICE  OF 

TH-21AT    and    HMC-1 

2  MTR  HANDHELD         MIKE  HEADSET 
REG  $229.99  REG.  $39.95 

OR 
AT-930   and   MC-60A 

ANT,  TUNER  MIKE 

REG  $199.95  REG.$79.95 

PLUS  FREE  U.P.S. 


^ 


KENWOOD 


TW-4000A  m 


PAY 
REGULAR 


^. 


PRICE  OF  $599.95 

RECEIVE  FREE 

ALL  THREE  OF 
THE  FOLLOWING  ITEMS 

1)  VS-1  VOICE  SYMTHESEZER 

$39.95  VALUE 

2)  TU4-C  SUB-AUDIBLE 

$39,95  VALUE 

3)  MA-4000  DUO-BAND 
MOBILE  ANTENNA.  $44,95  VALUE 


W-51 
SALE  S899 

LM-354 
SALE  $1599 
IN  STOCK 


SALE 


PERSONAUIED 
SERViCE 

BOB  FERRERO,  W6RJ 

1 RAFFERTY  N6RJ 

VP.Si>  C^t'f  Dfv-   A/iaii^ffT} 

Mansgefs 
F  ORGF .  WB6DS  v.  BuflingaffTe 
DON,  NbiPE/Oski^fid 
'     SOB,  K7RDH  PhoBrnv 
GLENN.  K6NA.  Sa^  &effn      ■ 
AL.  K6YRA  .  V^n  JVy> 
net  aciiveamETBurstotBrvEyou.  ^  "* 


ICOM 


IC-R71A 


/i  -^  fflS    r.- 


^-  -   ^   X 


GENERAL  COVERAGE 
RECEIVER 

CALL  FOR  SALE  PRICE 


IC-37A 


SALE  $299.95 


SPECIAL  BUY— LIMITED  QUANTITIES 

REGUWR$449,  VALUE 


ICOM 


IC-02AT 

PAY  REG.  PRICE  OF 

$349 

RECEIVE  FREE 

IC-BP8  BATTERY 

$63  VALUE 


w  Y/^ggy 


FT-209RH 

PAY  REG.  PRICE  OF  $349.95 

RECEIVE  FREE 

FTS-6   ENCODER/DECODER 
$49.95  VALUE 


ASTRON 

POWER  SUPPLIES 


RUGGED  •  RELIABLE  •  HIGH  OUALFTY 
•  HEAVY-OUTY 


MODEL 

COHT  AMPS 

ICSAMPS 

PRICE 

RS4A 

3 

4 

$39 

RS7A 

5 

7 

$49 

HS12A 

9 

t2 

$6$ 

RS20A 

16 

20 

$89 

RSaOM 

16 

20 

$10§ 

HS35A 

25 

35 

$14d 

RS35M 

25 

35 

$159 

RS50A 

37 

50 

$199 

RSSOM 

37 

50 

$229 

■  FuJI  eiectronic  regulation.  SmV  max.  hppta. 

■  Current  limiting  and  crowbar  protection. 

•  M  Series  has  meter,  A  Series  does  not. 

•  tnp.  voltage  105- 125 VAC  Output.  13.&VDC±0.05V 


MMMM 

AMPLJFtER 
SALE 

B-1016  $249 


MOOEL  BAND 


A1015 
B23S 
B215 

Btoe 

B1016 
B3D16 

C22A 
C106 
C1012 

024 
D1010N 


6M 
2M 
2M 
2M 
2M 
2M 
220 
220 
220 
440 
440 


PRE- 
AMP. 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 


INPUT  OUTPUT 


10W 

2W 

2W 

10W 

low 

30W 
2W 
10W 
10W 
2W 

tow 


150W 
30W 

150W 
SOW 

leow 

160W 

20W 

60W 

120W 

40W 

100W 


DC 
PWR 

20A 
SA 
22A 
tOA 
20A 
17A 
5A 
10A 
20A 
8A 
20A 


SALE 
PRICf 

$249 
$79 
$259 
$159 
S249 
$199 
$89 
$179 
$259 
$179 
$289 


RCI  Remote  Controf  tor  MIRAGE  Ampliflera  $24 
MPl  and  MP2  Peak  Reading  Wattmeters    Each  S99 
Limited  quantities  at  this  price 


TRISTAO  SALE 

MA-40    SALE    $549 

40'  2  SECT.  TUBULAR  TOWER 

MA-550   SALE    $899 

55"  3  SECT.  TUBULAR  TOWER 


i 


FREE  SHIPMENT 

UPS  SURFACE  (ContlnBntat  U.S4  (MOSTiTEmSi 

TOLL-FREE  PHONE 

INCLUDING  ALASKA  AND  HAWAII 

800-854-6046 

CALIF  AND  ARIZONA  CUSTOMERS  CALL  OR  VISIT  NEAREST  STORE 

PHONE  HOURS:  9:30 AM  fO  5:30PM  PACmC  TIME. 
STORE  HOURS:  WAM  to  5:30  PM  Monjhrough  Sat 


HAM 


y;  9J1U. 


OUTLET 


I 


ANAHEIM,  CA  92001 

2620  W.  LaPatfTia. 
{714)  761-3033,  (213)  860-2040, 
Between  Disneyland  &  Knotts  Berry  Farm, 

BURLINGAME,  CA  94010 

999  Howard  Ave. 
(415)342-5757, 
S  miles  south  on  101  frorn  San  Francisco  Airport. 


OAKLAND.  CA  94609 

2811  Telegraph  Ave., 
(415)451-5757, 
Highway  24  Downtown  Lett  27th  off- ram  p. 

PHOENIX.  AZ  B5015 

1702  W.  Camelback  Road. 

(602)  242-3515, 

East  of  H^ghway  17. 


SAN  DIEGO,  C A  92123 

5375  Kearny  Villa  Road, 
(619)560-4900, 

Highway  163  and  Clairemont  Mesa  Boulevard, 

VANNUYS,  CA  91401 

6265  Sepulveda  Blvd. 

(818)  966-2212 

San  Diago  Freeway  at  Victory  Boulevard 


Mo^toiCafci 


Ai  '-    ■    AuLlANCf   -  AtPH*   .    AMECO  -      6  4  W-CA1.L60OK -GENTIJRI AN -COLLINS         ^%C    •   J    W  MJLLER    '    WAwTRONlCS    » 

AMPHtWOL  *  ft.MI)(TEH  MARK  »  ANTFJ^N*  '  CQLUJMBIA  «  Z\J^M%  »  CUSHCIRAH  -  KENW/OOD  ♦M*^n  ARSEIM  ■  LLJMAP  ■  ME  T£ 
SPEOALfSTS  «  ARHi  ■  tk^THQH  *  BASH  -  DAIWA  *  DRAKE  *  DX  EDGE  »  EfMAC  *  '  MfJ  -  MCfiO  LOG  -  MlfSII-PPOPUCTS  - 
BFLDF^  '  BENCNER  .EtPD  *  BU"rTERNLJT  -       GH.FFR  *H*;L  *HlJSTLeH-H¥  GAtN  -iCOM-         MIRAGE  'NVE  -PAlOMAfi  *  RONN  *SHURe  - 

Pftces.  specj/'cauons.  <JescrtptiQf]5  suttject  to  cn^^^e  witnout  nonce  CaM  aifJ  A/nona  resideftts  ptesse  ^oiC  s*^*5  t^M 


S(G«AL.CJNE  .aiONEP.*  rtMPO *  TEW:  TEC 
-> TRISTAO  *  TRfeX  *  VAN:  GO^DOM  -  WOCOM 


vM  Every  Bunny  Goes  for 
Tf.??''  Our  Egg-cellent  Values 


KENWOOD 


HF  TRANSCEIVERS    HF  TRANSCEIVERS 

TS-a30&  HFIfmscnw     .  CALL 

WHti  Ikntejri  CowWip  Aaceiwer 

Qpt«mst\  Auromiiic  Ameftna  Tuner 

TS-4305  m  Imtsmvti  SUREfi  SPECIAL 
yVilh  Qmvt^  Cawige  Ftec^eyer 


FT  7&rHF)fCVRwittimii:  ?69  9& 

wJitt  Gflriffral  Coverage  RCVH 
Includes  CW  kever.  AM/FM,  CW  liUcr 

FTHwUhmtc  ,   SPECIAL  510.95 

Compfld  HF  XCVH 

FT98«CATSysEem  1439.t>0 

AC  Pow^r  Supply.  Full  BreahHn  CW. 
SSB/AM/FM/FSK,  SpflBCh  Processor 

SWL  RECEIVER 

NEW  f  AG  fiivB  SWL  ftecctver  519J5 
FRG  7700  Rec«fwr  Cfo^eout  390  00 
VHF  Cewirtws.  Adh«  Anienriasavaii^jie 

HAN DH ELDS 

FT  ?09BH  ?m  m  I  ntjo  Spscoif      299. 95 

FT  20a  3m  HT  wth  HP,  VOX        229  95 

FT  203  Jfn  MT  wftti  VOX  199.^ 

An  accessories  in  slock 

VHF/UHF 

lltWfT?7aflH?ni.-lS««|        379  95 
Viry  sitaU  ntobi  le  ng 

HEW  fT  ?700Mf  -«.  wan      .     .  519.95 
thu^  bino  2ni  and  44{| 


TS^aSOS  Transceiver  CALL 

IBO  10  Meier  With  Pmer  Supply 

TS'530SP  ISO  10  Mfftet  )tCVR       CAE  L 
Wllh  Power  Supply  &  North  Fillet 

RECEIVERS 

ftzooo  R-eoo  ft  1000  n\\       cau 

Gfinef^i  Covera^  Ikcenvers 

VHFfUHF 


TII-raM/7t30  CALL 

2'ni«t?f  UoGMtf  Units,  45  pf  25  Watts 

TB9130  CAU 

am  Att mnte.  ?5  Watts 

TS-7I1A/TS-8T1A  CAIL 

jyi'irnKte  Transceivef$ 

tm  pr  70cm  mtibiW  or  base  station 

HANDHELDS 

TH-2600A  ?m  FM  Trgirscaver         CALL 
Wilh  irtsmones,  LCD.  scan 

TH'JIA.  ?lAT/TN'llA,4tAT  CALL 

2mnU€m  UHra-comp^l  FM  TrsnE^ieiver 


FT  726ft  For  2m  779  95 

^OpTional  rrcMJules  lor  6m.  430,440  WH?] 
Groil  Itir  Sateini«  Work 


ANTBNNAS 


CUSHCRAFT 

A;U'tilQfl»iMi[  Id  ]^-7m  .209  95 

A4  4fltmem  iLl  1ii-2Qm  .2?5  95 

m  to- 1 5-20ni  Vffticai  .260  95 

21 4B  SSB/214FB  FM  2m  Boomers 75  95 
AFIX-2S  7m  Hmgfl  FUoger  35  50 

A3219  2fr»  Bomer  m  95 

KLM 

KT34A  4 dpnifil  lO'lB-fOm  334  95 

ICTa4)iA  B'lktmm  it^ i5-20iii  479  9^ 

Tm-lfi  n-tt«niinf2ni  59  95 

?nvia»X  i&-ef«f«ia  2VII  9t  95 

MOSLEY 

Ci  J3  ^-ttvimt  Tntond  Beam . .  2&5.t5 
TA-33  3^MmnlllM5aQtn  239  95 
fte  37  7  eiimeni  to- 1 5-2Qffii       46S.95 

HUSTLER 

&BTV  lOSOmVefUCilwHftaOiii  124  9S 
5-BTV  lO-SOm  V«tictf  104  95 

1*601  LI  BESaHATOFiS  SUndard  Super 
lOandlSiMlef  10  95        16  95 

2Qimtf%  14  50       aoi5 

30antf40f7Wief£  16  95        22  95 

7S(rwlms  18.95        34  95 

HY^AIN  iiifmedStock) 

391 S  TK7DX  7  i^e  10  1 5  ?0m  446.95 

39aSlH5DX5-tle10  l5  2Qm  3S6.95 

39&SEitpl0fer  14  10-15  ^Om  304,95 

H^Gatn  mm-q^l  /ree  ^itjipping  on  sit. 

MORE  ANTENNAS 

AE.A  Isopol&s  CALL 

AVANtI  HM  t51  3G3mo^-glass  30  95 
LAHSENLM15{}£)/a  Mag  Mount  33  §5 
MlhllOyAO  HO  t  139.95 

BUTTERNUT  HF§V  lO  80m  Vert  1 14.95 
FOn  DSC AR  Dy  Cu^^hcratr  &  KL M      CALL 


TOWERS 


0 

Unarco-Rohn 

fiirrnred  Stock} 

CURRENT  STOCK  SALE 

S«it'«uppaftlfig  l€m«rs; 

m%4Q  4Q-ftm  wim  Ease  2 1 0  95 

HBX48  4i-reer  wifn  Base  279.95 

HBX5G  Sfi-twt  «n1h  Ba»  359  95 

KDgX4^  l^ijhef  loAd  «im  B^^e  259  95 

HO&X4«Hi0h«rlOMiMthB£se  349  95 
Wtm  BK  HBX  tfOex  m  smck 

GtifWl  loMovw  ItNitfs: 

FK2ssase-tee«  2sa  call 

FK4554  &4'tti<  450  CALL 

Ottitf  S//tfS  if  suntUr  sdvrngs. 

tO%  fti^vr  west  of  ttm  Rocfcles 

Stralflhi  SKlJfMti: 

?0G  St/aigiTl  Sidion  33  95 

?SC  Siraighl  Secuvn  47  95 

450  SUaigh^  Iwci ion  1 09  95 

CofDpleite  Tower  Packages    CALL 


Call 

Tor  our 
|{m  prices 


CABLE  BY  SAXTON 

Re2i:5MHSpet  2g'/ll 

RGa/U  Foam  9SH  Shield  35'/H 

8  wire  notatof  2  #1 3 ,  6 12  2  j  7*  j'  H 

MFni-B  95^  Shield  nvtl 

CA0LEWAVE  HARDLINE  Call 


AEA  K£y£flS 

MM  -?  MorsffTiatic  Keyef 


SANTEC 


HANDHELDS 

IC  02AT  2n  HI .  10  M«nwr»es  CALL 

IC(MAI  440HT/Touchlofie  309  95 

IC  2AT  2ni  HT/1ouctt(ane  199  95 

IC  3AT  220  MMi  HT/TojChioim  229  95 

I C  4 AT  4^  0  WH  7  KT  /  TouthlOfw  2?9  95 

SWL  RECEIVERS 

an  tUUKHj'  :iOMK7  629.95 

General  Coverage  Receiver 

VHF/UHF 


ST  142  Hand  WkJ  249  95 

STL  C  Leather  Cast  witn  Sirap  34  95 

5lilSp«3l(erllic  34  50 

KDK 

FW  2033  2m  25- win  259  95 


-SiiiiTTf  f 

i  ■«■ 

:    •:. 

V  :;^/^^^Ji 

'■*■■-_  ■    "*'■' 

O  c  ti  O  6     • 

IC271A  5^.00 

At^modt  2fn  Transceiver 

l«EWlC3HlO2m/440  CALL 

IC  271H  100  watt  2m  )S€VR         732  95 
IC  27A  ?m  conjpaci  motoilt  3 1 9 .95 

IC  29011 25-  wt  aii-made  ^m  XC VR  4  79  95 

HF  TRANSCEIVERS 


1C745  75S95 

«F  ICVfl^Gwi  COv  fiCVR 

IC  751  NF  MCVRAGefl  Cm  flCVR  T179  08 
Wttti  PS35  insialled  1299  00 

MARINE 

M121?  chPTDgrarmmbleHT  219  95 
M2  76  ctiarriet  Synlhes^ed  HT  ?61 .95 
MBO  25  Will  all  channel  Scanner  3«7.26 
MBOC  Commercial  MSO  429  95 

NewM5allchannetHT  325  95 


ACCESSORIES 


BENCHER  PADDLES 

Blach/Chrome  37.95M7.95 

ASTRON  POWER  SUPPLY 
BS7A  49  95     ftS20M        T04.95 

flSl2A  69  95     BS35M        149  95 

RS20A  68.95    VS20M        124.95 

RS35A        132  95    VS35M       169  95 
fl550A         IB9  95     RSSOM       209  95 


14695 
172  95 


TELEX  HEADPHONES 

Pta!Drn250H<^set,Uic  99J6 

Pnxom  450  Ifsadsei  f  Utic  «9.9S 

MFJ  PRODUCTS  C^ 

B&  W 

3756  po&itmi  Cav  Swrlch  22. 50 

376  5  posibof^  Coax  Swilcti  22  50 

425  1  kW  LOW  Pass  f  ill«  25  5Q 


DAIWA/MCM/J.W.  MILLER 

CK-520yC*J  I>4l:i  MeJ&rs  b9  9&/69  95 
CN  62DB/CN  G30  Meiers  106  00/126  tW 
CN'  7?0B  ?k W  HF  m  II  Mfltef        1 20  OC 

CNW^4i9Ar^te(ina!aP€r500W    174.95 


AMPHENOL 

Cori?>eclcir!t  ot  all  kinds  in  stock 


ROTATORS 

Alliance  H073    .  .  94.95 

Kenpro  KB  lion  Elevation  Rmator    185  95 
Hy-GamHamlV.  ,  ,  231,95 

Hy  Gam  Tailtwistarrx  278  95 

Hy-(Ialn  C04&1!  145.95 

Hy  Gam  H  eavy  dauy  3fl0  5 1 5  95 

Buy  3f\  Hf  flff^m  snd  get  an  HD73  tdr$8§ 


2591  ?m  Synth  Handheld  , ,  259.95 

CenlLiry22CWJ(CVH  .350.00 

2510  Modd  B  410.95 

Saietine  Stan  on  lor  Oscar  10 

CORSAIR  Model  560  999  95 

AflGDSY  [l  525D  CHgitai  519.95 

TKITON  425  HF  Amp  1  5(tW  CALL 


SCANNERS 


REGENCY 

NewU)t4OOOmatMi0  3O9OOMH7  Cm 
H1 1 000  20'Cft  Han«h#m  2 1 5.95 

%  ew  HX2O0OHjir«irt^  ^20^900  Wtf;  Caf» 
Ri05«»i0^,&bafid  Sp«clsl99  95 
liK30CK130ch8-baMl  mobile  tB9.95 
11X5000  20  ch  2V512  Uttf  €gnt.357,  K 

BEARCAT 

260l6cfinntM)e  259  95 

201  ifrcnaiinel/aifcraftt  179  95 

2020  40'  at  fkmra  H  289.95 

210Xi  19995 

300  SO'Ch  &w  ntw/  HfCtiH  347  00 

SONY  RECEIVERS 

2002  SWl  fl&celw        .  209  95 

48D0SWLflMeiver  .  €G.CO 

760OA  SWL  flecfflwr  139.95 


AMPLIFIERS 


TOKYO  HY  POWER 

V  H  F  «  U  M  F  am  ps  CALL  lor  Guoies 

DAIWA 

LA  2035  2m  Anip.  2  in.  30  out        68  95 

LA-203511 2m  AtfTp  with  preAmo     74  95 

MIRAGE 

B23A  2m  Ampi  J  tier  2-30  a4  95 

BI016  2in  Amp^^lier  10  16C  242J5 

B3016  2mAmptiliCf30  t60  199  95 

PIOION  UHF  Amp/Hf  eomiKtors  279  95 

B2t52inAfnp  2tn,  15CF0U1  245  95 

At015  6mAiiTi(}  lOtn   l50out  242  95 

AMERITRON  HF  AMPS 
ALiO  t?00i«ratt  589  95 

AiS4HFAltitt  160-15  389  95 

AL12001  5hWAmp  1399  95 

KENWOOD  n92?  2*tW  CALL 

AMP  SUPPLY 

LA  1DD0A  160^  15m  Amp  369  95 

IK 500NT  HF  Afflp  no Ign*  CALL 

ATl200A1?OOPEPTtfi»f  Tfi9.95 


VOCOM  AMPLIRERS 

^  waits  in,  30  w^ais  out  ?m  Amp  69  95 
2  waits  m .  60  wails  out  2 m  Amp  107  35 
2  wans  m  m  watts  wi  2m  Amp  1 69.95 
200mVV  in,  30  watis  ixit  im  Amp    64  95 

, CALL      ETo  ^jpj^a  i^^^^^  g^p^ ^jya^iitjie  . ,  Call 


New  VHF/UHF  Amps 

tram  T€  Sfstoms 

with  LOhV  Noise 
GaAs  FET  Preamp 


For  Orders  arid  Quotes  Call  Toll  Free:  800336  4799 

Virginia  Orders  and  Quotes  Call  Tott  Free:  800S72-4201 


LOOK 
FOR  US 
AT  DAYTON 


mM. 


MPT  3100  Mes&aa«  PTDoeaiir  2199  95 

SI  6000  RTT  V  Demmkilator  620  9S 

CT  2200  Cvnmu  mcaliom  Itfm  799  95 
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NEVER  SAY  DIE 


editorial  by  Wayne  Green 


TAFF 


SUED 

Ask  me  how  It  feels  to  be 
sued  by  muftl-blllion-dollar  or- 
ganizations. Tm  getting  to  be 
an  expert.  Ten  years  ago  AT&T 
was  after  me,  and  now  it's  CBS! 

With  large  firms  Hl^e  those, 
one  never  actually  knows  the 
real  purpose  of  the  suit*  Several 
members  of  the  press  have 
called  CBS  to  try  to  find  out 
what's  behind  this  latest  attack 
on  Wayne  Green,  but  all  they  get 
Is  either  a  "no  comment"  or, 
mofe  often,  no  returned  calk 

The  suit  has  to  do  with  my 
starting  a  magazine  a  few 
months  ago  called  Digitaf  Au- 
dio. This  has  to  do  with  the  new 
compact-disc  fields  which  Is  just 
really  getting  started.  CBS, 
which  publishes  both  Audio  and 
StGreo  Review  magazines,  the 
two  largest  in  the  hi-fi  flaldf  is 
claiming  that  the  use  of  the  word 
"audio"  in  the  Ofgital  Audio  title 
is  irreparably  harming  their  mag- 
azine^ A  wd/o.  They  claim  this  will 
confuse  the  readers. 

Before  I  went  ahead  with  the 


name  DigHat  Audio,  I  had  the  ti- 
tle carefully  searched  by  one  of 
the  top  copyright  law  firms  in 
the  country  and  got  their  assur- 
ance  that  they  felt  I  had  no  con- 
flicts with  it.  Since  the  term 
"audio''  is  generic  for  the  field, 
and  since  there  are  and  have 
been  several  magazines  using 
the  word  "audio"  In  their  titles 
for  several  years  without  any 
complaint,  there  seemed  no 
reasonable  potential  for  legal 
action. 

if  CBS  Is  gofng  to  try  to  re- 
serve the  word  "audio*'  exclu- 
sively for  their  magazine,  one 
wonders  at  their  lack  of  dill* 
gence  in  the  past  One  also 
wonders  if  It  is  really  possible 
to  resen^e  a  generic  word  such 
as  "audio"  for  a  magazine  title 
and  retain  exclusivity  to  its  use. 
We're  all  familiar  with  Personal 
Computing,  Popuiar  Comput- 
ing, and  Creative  Computing, 
as  well  as  Popular  Eiec ironies, 
Eiectronics  iliustrated,  Radio 
and  Eiectronics,  and  so  on. 
Then  there's  Modem  Photogra- 
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QSL  OF  THE  MONTH 

Jo  enter  your  OSL  mail  It  In  an  envelope  ta  T3,  &0  Pine  Street,  Peterborough  NH  03458, 
Attn:  OSL  of  the  Month.  Winners  receive  a  one-yeaf  subscription  (or  eKienslofi}to  73.  Entries 
ftot  In  ^nv^lopes  cannot  be  accepted. 

4     73  for  Radio  Amateurs  •  April,  1965 


phy  and  Popuiar  Photography. 

Is  this  a  case  of  the  CBS  law* 
yers  generating  work  just  to 
justify  their  salaries,  as  has 
been  suggested  by  some  of  the 
press?  Or  is  this  a  case  where 
CBS  may  feel  threatened  by 
Wayne  Green  preempting  a 
new  field,  digital  audio,  which 
they  now  recognize  as  one 
which  will  soon  grow  Into  the 
largest  aspect  of  hi-fi?  Is  It  pos- 
sible that  CBS,  by  virtue  of  its 
unlimited  funds  for  pursuing  le- 
gal attacks  on  Wayne  Green, 
may  be  using  the  courts  to  try 
to  put  Wayne  Green  out  of  busi- 
ness and  put  a  nuisance  out  of 
the  way?  Considering  the  CBS 
dominance  in  the  hi-fi  market, 
am  I  fighting  an  anti-trust  battle? 

I  remember  all  too  well  one 
lawsuit  where  the  other  attorney 
bragged  that  his  organization 
had  spent  over  a  million  dollars 
on  the  case  against  me— the 
$250,000  that  one  cost  damned 
near  sunk  me, 

Digital  Audio  is  doing  well 
and  the  field  is  growing 
quickly— about  100%  per  year. 
In  addition  to  music,  compact 
discs  are  being  used  for  digital 
Information— for  instance,  the 
Library  of  Congress  inde)(  is 
coming  out  on  two  compact 
discs.  This  will  be  a  priceless 
resource  for  small  libraries. 

Even  though  I  donM  see 
where  CBS  has  a  legitimate  leg 
to  stand  on,  their  resources  are 
so  infinitely  beyond  mine  that  I 
could  get  crushed,  so  it's  scary. 
And  while  our  legal  system  may 
work  okay  much  of  the  time, 
there  are  plenty  of  glaring  ex- 
amples of  Its  fallibiltty.  Money 
can  buy  Injustice* 

Will  Wayne  Green  be  flat* 
tened  or  bled  dry  by  the  CBS  be- 
hemoth? We'll  see. 

Continued  on  page  64 
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V.rV  RTTY/CW  ami  up  to  300  baud  ASCII) 
Push  Outton  for  170  Hi  shift 

Sharp  muJti-pola  marit  and  ipace  fiitin  give 
true  mark-space  fleiection  Ganged  pots  give  space 
passOand  tuning  with  constant  t^andwidtfi  Factory 
adjusted  trim  pots  for  optimum  filler  performance 

Mtifti-pole  active  titttn  are  used  for  pre- 
limrter.  mark^  space  and  past  detection  tulter- 
tng.  Has  automatic  threshold  correction  Tliis 
advanced  cesign  gives  good  copy  under  OHM. 
weak  signals  and  selective  Tadmg 


COMPUTER  INTERFACE  HAS  FM,  AM 
VARIABLE  SHIFT  TUNING,  170/850  Hz 

Has  front  panel  lensitivity  control. 

Normal/Riversa  switch  eliminates  reiuning  while 
checking  for  inverted  HTTY  Speakef  jacif  +250 
VDC  loop  outDut 

Exar  2206  sine  wave  generator  gives  phase  con- 
linuous  AFSK  tones  Standard  2i25  Hi  mark  and 
2295/2976  Hi  space.  Microphone  lines  AFSK  out, 
AFSK  ground,  PTT  out  and  PTT  ground 

FSK  keying  for  traniceiven  w\\h  FSK    ":/ 

Has  snarp  8CM]  Hz  CW  fitter,  plus  and  minus  CW 
keying  ar^d  external  CW  key  jack 

Kanironies  software  cumpatibie  socket. 

Eiclusive  TTL/RS-232  general  purpose  locitt 
atlows  imcrlacing  to  nearly  any  personal  con 
puter  witn  most  appropriate  software  Available 
TTL/RS-232  fines:  BTTY  demod  out.  CW  democ 
OiH  (TTL  only),  CW-ID  m.  ftTTY  in,  PTT  m 
key  m  All  signal  lines  are  byflered  and  can  De  m- 
verted  using  an  mternal  DIP  switcti 

Metai  cabinet.  Brusfieo  aluminum  from  12/?x 
2V;x6  inches  18  VDC  or  110  VAC  wth  optional 
AC  adapter,  MFj-1312.  S9  95. 

Plugs  between  rig  and  C-64.  VtC-ZO.  Apple,  TRS- 
80C.  Aiari,  TI-99  and  oiner  personal  computers 
Use  MFJ.  Kantronics,  AEA  and  otner   RTT^ 
ASCII/ AMTOR/CW  software 


MFJ  MULTI-FUNCTION  m'^J^^^i 
TUNING  INDICATOR       $705 


I 
I 


Hf 


"nkm 


•  •  p  It 


*♦ 
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Greatly  Improve  your  RTTY  copying  capabilities. 

Add  a  crosshair  LED  Tuning  indicator  ttrat  makes 
tuning  quick,  easy  with  pin-point  accuracy.  Add 
mark  and  space  outputs  for  scope  tuning.  Add 
LEOs  that  indicate  170,  425,  850  Hz  shifts.  Great 
for  copying  RTTY  outside  ham  bands.  Add  sharp 
mark  and  space  filters  to  Improve  copy  under 
crowded/weak  conditions.  170,  425,  850  Hz  shifts. 

Add  Normal /lleverse  switch  to  check  for  inverted 
RTTY  without  retuning.  Add  output  level  control  to 
adjust  signal  into  your  terminal  unit,  Add  a  llmiter 
to  even  out  signal  variation  for  smoother  copy. 

Unit  plugs  between  your  tuner  and  receiver.  Mark 
is  2125  Hz,  space  is  2295,  2550  or  2975  Hz.  Meas- 
ifres  10x2x6  in.  and  uses  floating  13  VDC  or  110 
VAC  with  AC  adapter.  MFJ-1312,  $9.95. 

24/12  HOUR  CLOCK/ID  TIMER 

Switch  to  24  hour  UTC 
or  12  hour  format!  Bat^ 
tery  backup,  10  timer  a* 
lerts  every  9  minutes 
after  reset,  fted  M  In, 
LEDs.  Synchronizable  to 
WWV,  Afarm.  Snooze 
function,  PM,  alarm  on 
Indicators.  Grav/Black  cabinet.  110  VAC.  €0  Hz. 


MFJ-lOe 

$ig.95 


MFJ  ELECTRONIC  KEYER 


MFJ^07 

$69.95 


MFJ-4a7  Oetiixe  Electronic  Keyer  sends  Iambic, 
automatic,  semi-auto  or  manual.  Use  squeeze,  sin- 
gle lever  or  straight  key.  Plus/minus  keying.  8  to  50 
WPM.  Speed,  weight,  tone,  volume  controls.  On/ 
Off,  Tune,  Semi-auto  switches.  Speaker.  RF  proof. 
7x2x6  Inches.  Uses  9  V  battery.  6-9  VOC  or  110 
VAC  wltl\  AC  adapter.  MFJ^1305.  $9.96, 

MICROPHONE  EQUALIZER 


MFJ-550 

$49.95 


Greatly  Improves  trdnsmltted  SSB  speech  tor  max- 
mum  talk  power.  Evans  out  speech  peaks  and  val- 
leys due  to  voice,  microphone  and  room  character- 
istics that  make  speecti  hard  to  understand.  Pro- 
duces cleaner,  more  intelligible  speech  on  receiving 
end.  Improves  mobile  operation  by  reducing  bassy 
peaks  due  to  acoustic  resonances.  Plugs  between 
micand  rig,  4  pin  mic  jack,  shielded  output  cable, 
High,  mid,  low  controls  provide  ±12  dp  boost  or 
Girt  at  490. 1170, 2800  Hz.  MIc  gain,  on/off/bypass 
switch.  "On"*  LED.  7x2x6  inches.  9  V  battery.  12 
vnc  or  110  VAC  with  adapter,  MFj-1312.  $9.95. 


MFJ  ANTENNA  BRIDGE mfj-^ 

Tflin  your  antenna  for  optimum  per* 
forma  nee  quickly  and  easily  Read 
antenna  resistance  up  to  500  ohms. 
Covers  all  ham  bands  below  30  MHz. 
Measure  resonant  frequency  of  an- 
tenna, Easy  to  use,  connect  antenna, 
set  frequency,  adjust  bridge  for  me- 
ter null  and  read  antenna  resistance. 
Has  frequency  counter  jack.  Use  as 
signal  generator.  Portable.  sel!-<xjn- 
talned.  4x2x2  In.  9  V  tianery  or  110 
VAC  with  adapter.  MFJ-1312,  $9.95. 

MFJ  PORTABJ.E  ANTENNA 

MFJ'i  Portable  Antenna  lets  you  operate  40,  30. 
20,  15.  10  meters  !rom  apartments,  motels,  camp 
sites,  vacation  spots,  nearly  any  eleciricaily  clear 
location  where  space  fcr  a  full  size  antenna  is  a 
problem  ' 

A  teietcopinf  whip  (exends  to  54  in,)  is  mounted 
on  seff-standirtg  572x6"fx2'/*  inch  Ptienolic  case. 
Built-in  antenna  tuner  mm  strengnt  meter ,  50  feet 
RG'58  coax  Complete  n|jithband  portat^ie  antenna 
system  that  you  tan  y$e|early  anywhere  Up  to  300 
watts  PEP 

MFJ- 1621 

$79.95 


MFJ  24  HOUR  LCD  CLOCKS 
$19J5  S9.95 

MFJ-10B 


Bjijij 


MFj-107 


Hu§e  5/e  Inch  bold  blacit  LCD  numents  make  itiese  two  24  Hour  clocks  a  must  for  your  shack.  Choose 
from  a  dual  dock  ttiat  features  seperate  UTC  and  locat  time  display  or  a  single  clock  that  displays  24  Hour  time. 
Mounted  In  a  bruslied  aluminum  trami,  these  clocks  feature  huge  5/8  inch  LCD  numerals  and  a  sloped  face  for 
aODss  the  room  viewing.  Easy  set  month,  day,  hour,  minute  and  second  function.  Cfocl^  can  be  operated  in  an 
altefnating  time-date  display  mode.  MFJ-t08.  4^2x1x2  inches:  MFJ-107.  2'Axlx2  inches.  Battery  incliided. 


ORDER  ANT  PRODUCT  FROM  MFJ  AND  TRY  IT-MO 
OILIGATION  IF  NOT  DEUGHTEO,  RETURN  WITH- 
IN 30  DATS  FOn  RROMFT  REFUND  rLESS  SHIPPiNG'i 
»  One  year  uncondilionii  guarantee  •  Made  m  USA 
•  Add  S4  00  eacn  shipp»ng/liaml{tn9  *  Call  or  write 
lor  free  ciUiog.  over  lOo  products. 


MFJENTERPRISESJNC. 
Bm  494,  Mississippi  Slate.  MS  39762 


TO  OHOER  OR  FOR  YOUR  NEAREST 
DEALER.  tALL  TOLl'FREE 

BOO  847  1800  Caii  60i  323^8© 
in  Mtss  ana  ouisfde  contmentai  USA 
Tele*  53-4590  MFJ  STKV 
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¥niat  Next? 


A  NEW  DXCG  COUNTRY  has  been  un- 
earthed  by  hungry  DXars!  The  ARRL 
Awards  Gommtttee  has  voted  6-1  to  ac- 
cept the  DX  Advisory  Committee  recom- 
mendation that  ZC4  UK  Sovereign  Base 
Areas  on  Cyprus  be  recognized  as  a  sepa- 
rate country.  When  the  Republic  of  Cyprus 
was  established  by  treaty  on  August  16, 
1960,  Great  Britain  retained  sovereignty 
over  the  Akrotirl  and  Dhekelia  military 
bases,  it's  taken  twenty-five  years  for  any- 
one to  notice!  Submissions  for  ZC4  will 
not  be  accepted  before  June  1,  1985.  2C4 
contacts  made  before  August  16, 1960,  will 
be  credited  to  Cyprus.  Unfortunately,  all 
2C4  contacts  made  after  1960  were  not 
necessarily  with  Sovereign  Bases.  If  your 
card  specifically  indtcates  operation  from 
one  of  the  bases,  you're  in  luck.  The  DXCC 
desk  will  try  to  help  in  pinpointing  the  lo- 
cation of  other  ZC4  stations,  and  you  can 
submit  several  cards  for  possible  Sover- 
eign Bases  credit.  If  you  already  have  a 
Bases  card  credited  to  Cyprus,  you  can  re- 
submit it  along  with  a  valid  5B4  QSl  and 
nail  both  countries  in  one  shot. 


Schalars 


iNINETEEN  SCHOLARSHIPS  have  been 
announced  by  the  Foundation  for  Amateur 
Radio,  inc.,  a  nonprofit  organization  with 
headquarters  In  Washington  DC,  Licensed 
amateurs  may  compete  for  one  or  more  of 
these  awards  if  they  plan  to  pursue  a  full- 
time  course  of  study  beyond  high  school 
and  are  enrolled  or  have  been  accepted  in 
an  accredited  university,  college,  or  tech- 
nical school.  Most  of  the  scholarships  re- 
quire that  the  applicant  hold  at  least  a 
Generat*class  license.  The  awards  range 
from  S350  to  S900,  with  preference  given  in 
some  cases  to  residents  of  specific  areas 
or  students  in  a  particular  currlcyium.  You 
can  obtain  complete  details  about  the  FAR 
Scholarship  Program  by  sending  a  letter  or 
card,  postmarked  prior  to  May  31.  1985,  to 
FAR  Scholarships^  6903  Rhode  Island  Av- 
enue, College  Park  MD  20740. 


Ga,  Barry! 


BARRY  GOLDWATER  K7UGA  has  intro- 
duced two  nonbindiog  resolutions  to  the 
Senate  relative  to  discriminatory  and  un- 
reasonable local  restrictions  on  home-sat- 
ellite and  amateur-radio  antennas.  Senate 
Resolution  35  deaJs  with  the  satellite  In- 
dustry. Senate  Resolution  36  urges  the 
FCC  to  protect  amateur-radio  licensees 


against  unreasonably  restrictive  land  use 
and  other  state  and  local  regulations 
which  would  render  communications  im- 
possible or  unreliable. 

Chilling  Tale 


THE  FASCINATING  STORY  of  Denise  AU 
len  VKiYL  has  kindly  been  provided  by  "73 
internationar'  correspondent  Jim  Joyce 
VK3YJ.  According  to  Jim,  Denise  had  her 
first  exposure  to  amateur  radio  while  work- 
ing on  Willis  Island  as  a  weather  observer 
early  in  1984,  Guided  by  Graham  VK9ZW, 
the  island's  Technical  Officer,  Denise  de- 
voured the  study  guides  and  code-practice 
tapes  which  were  parachuted  onto  the  re- 
mote Island.  After  leaving  Willis,  Denise 
successfully  passed  the  radio-license  ex- 
amination and  b^gan  to  prepare  for  her 
tweJve-month  tour  of  duty  on  Macquarie  Is- 
land. Denise  is  equipped  with  a  Kenwood 
TS-120S  and  will  operate  all  bands  (Include 
Ing  six  meters!)  as  often  as  possible,  Ttie 
sfx-meler  gear  is  a  Yaesu  FT-580,  a  Lunar 
amplifier,  and  a  Werner  Wulf  four-element 
beam.  QSLs  for  contacts  with  VK©YL  may 
tie  sent  via  Ken  VK3AiH  at  his  Cafttook  ad- 
dress. Ken  Is  the  editor  of  Amateur  Radio, 
the  monthly  magazine  of  the  Wireless  In- 
stitute of  Australia,  and  also  took  the  won- 
derful photograph  of  Denise  pounding 
brass. 

Map  Happy 

A  NEW  MAP  of  the  South  Pacific  Is  avail- 
able, published  by  the  State  of  Hawaii,  The 
map  shows  the  location,  capital,  and  polit- 
ical status  of  just  about  every  island  in  the 
area.  You  can  receive  a  free  copy  by  writ- 
ing to  the  State  of  Hawaii  Information  Of- 
fice,  Department  of  Planning  and 
Economic  Development,  PO  Box  2359, 
Honolulu  HI  96804. 

Auto  Chew 


IF  YOU  THOUGHT  Doctor  DX™  from  Ad- 
vanced Electronic  Applications  was  great, 
wait  until  you've  tried  Doctor  QSO^!  Doc- 
tor DX  is,  of  course,  AEA's  DX  contest 
simulator  for  the  Commodore  64.  Well, 
Doctor  QSO  Is  just  what  It  sounds  like— a 
rag-chew  simulator.  The  computer  dis- 
plays a  40meter  transceiver  with  a  digital 
frequency  display.  You  can  change  the  fre- 
quency, volume*  power  output,  and  filter- 
ing by  hitting  a  key.  You  can  also  toggle 
QRM  and  ORN  in  or  out  (a  feature  I  wish 
my  rig  had!).  Calling  or  answering  a  CQ  wil? 


Denise  VK0YL  gMrrg  her  fist  a  workout. 

net  a  contact,  and  you're  off!  I  had  a  very 
nice  chat  with  a  feliow  named  Joe  in  Mis- 
sissippi who  was  running  an  FT-901  that 
he  had  just  purchased.  We  talked  a  bit 
about  the  weather  and  what  rigs  Joe  had 
before  he  bought  the  Yaesu.  We  talked 
Bbout  antennas.  Joe  was  33  and  fading 
when  we  signed,  after  promising  to  CU 
AGN  SN,  in  some  ways  I  really  expect  to 
hear  Joe  again  on  the  bands— it  was  that 
realistic.  Doctor  QSO  is  also  designed  to 
be  a  Morse  trainer.  By  selecting  an  option 
on  the  start-up  menu,  the  operator  can  use 
the  keyboard  to  send  CW,  and  the  sent 
characters  are  displayed  on  the  screen, 
giving  excellent  reinforcement.  As  an  in- 
troduction to  ham  radio,  Doctor  QSO  lets  a 
would-be  ham  talk  with  amateurs  without 
needing  to  know  code.  It's  a  perfect  way  to 
pique  someone's  interest,  I  could  go  on 
and  on,  but  let  me  just  say  that  AEA  has 
really  outdone  themselves  this  lime-  Look 
for  a  review  of  Doctor  QSO  coming  soon  in 

Bird  Watclier 


A  PAIR  OF  SOVIET  BIRDS  are  on  the 

bench  in  Moscow.  RS-9  and  RS-IO  are 
slated  for  launch  later  this  year.  Both 
satellites  use  mode  A  (two  meters  to  ten 
meters),  and  RS-1Q  will  sport  mode  K. 
Mode  K  utilizes  a  fifteen-meter  uplink  and 
a  ten-meter  downlink.  We'll  have  further 
details  as  they  become  available.  Thanks 
to  Amateur  Sateltite  Report  for  this  infor- 
mation. 

Exam  Updates 


SEVERAL  FCC  ACTIONS  concerning  the 
Volunteer  Examiner  Program  have  occurred 
recently.  A  Notice  of  Proposed  Rulemak- 
ing, PR  Docket  86-21,  has  been  issued  in 
response  to  a  petition  by  Phil  Miller,  who 
requests  that  the  waiting  period  for  retak- 
ing an  amateur  examination  be  reduced 
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from  30  to  7  days.  Various  commants  have 
been  received  at  the  FCC  proposing  alter- 
nate waiting  periods,  including  15  and  2B 
days.  The  Commission  feels  that  the  wait- 
ing period  is  detrimental  to  the  VE  program 
and  would  tike  to  delete  the  section  of  Pari 
97  that  requires  it.  Three  Orders  concern- 
ing  the  program  have  been  declared.  First, 
the  requirement  to  notify  the  FCC  Field 
Operations  Bureau  thirty  days  in  advance 
of  an  examination  has  been  removed. 
Also,  Votunteer  Examiners  are  no  longer 
required  to  list  their  address,  license  class, 
and  license  e?cpiration  date  In  Section  II  of 
Form  610.  This  is  in  response  to  a  petition 
from  the  Dayton  Amateur  Radio  Associa- 
tion that  pointed  out  that  the  Information 
was  redundant  and  unnecessarily  clut* 
tered  the  form.  Finally,  the  third  Order  dis^ 
misses  a  petition  by  Gordon  Girth  that 
requested  several  changes  to  the  VE  pro- 
gram, including  a  3-reglon  limit  for  VECs 
and  expanded  responsibilities  for  Ad* 
vanced-class  VEs.  According  to  the  Com- 
mission, "The  petition  is  moot  in  part, 
repetitive  In  part^  and  requests  several  rule 
changes  which  are  contrary  to  law.  It  does 
not  warrant  the  initiation  of  a  rulemai<ing 
proceeding/* 

CQ  Sea  Dogs 


A  RARE  OPPORTUNITY  to  woric  an  English 
Renaissance  sarling  ship  is  scheduled  for 
April,  May,  and  June,  The  Godspeed,  a  68- 
foot  vessel  built  to  early  seventeenth-cen- 
tury specifications,  will  carry  amateur  ra- 
dio on  board  during  her  historic  journey 
from  London,  England,  to  Jamestown^  Vir- 
ginla.  The  original  Godspeed  was  one  of 
three  square-rigged  ships  that  brought  the 
first  permanent  English  settlers  to  the  New 
World  In  the  winter  of  1606.  Current  plans 
call  for  the  Godspeed  to  depart  London  on 
April  30  and  follow  the  settlers'  six4hou* 
sand-mile  route,  which  is  expected  to  take 
around  ten  weeks.  Captain  George  Sal  ley 
KA4FVB  will  head  a  crew  of  tweive  on  this 
extraordinary  Joumey. 

6 'Day  Mate! 


DICK  SMITH  ELECTRONICS  is  coming  to 
the  United  States!  Those  of  you  familiar 
with  the  intemationaf  scene  will  recognize 
the  naine  as  one  of  the  largest  and  most 
popular  electronics  suppliers  outside  the 
States.  The  Sydney,  Austral ia^  firm  was 
founded  in  1968  by  Dicl<  Smith  who,  among 
other  exploits,  floated  a  fake  Iceberg  into 
Sydney  harbor  on  Aprii  Fool's  Day  and  pi- 
loted his  helicopter  in  the  first  solo  round- 
the-world  helicopter  flight.  Dick  Smith 
Electronics  plans  to  offer  its  own  unique 
brand  of  business  to  the  American  hams^ 
staffing  the  stores  with  electronics  ex- 
perts rather  than  stuffy  salespersons  Dick 
Smith  also  supplies  very  nice  screen- 
printed  circuit  boards  for  projects  found  in 
magazines  such  as  73, 
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Ops  at  Fire  Servfae  Recognition  Day  (f  to  r}: 
Harotd  Burba  N6AXQ,  John  Kitchens 
NS6X,  Marcy  Bisson  KG6FY,  and  Biii  Bis- 
son  KF6XX. 


Live  Fire 


BIG  DOINGS  ARE  COMING  to  Van  Nuys, 
California  On  May  11th  look  for  KF6XX  op- 
erating live  from  Los  Angeles  Fire  Station 
Number  86.  from  1700  to  2200  UTC.  It's  all 
part  of  Fire  Service  Recognition  Day,  an 
annual  event  designed  to  promote  good* 
will  between  local  fire-fighting  agencies 
and  the  public.  KF6XX  will  operate  15-  and 
20'meter  SSB,  and  a  special  QSL  certifi- 
cate will  be  avaiiable. 


DX  Dream 


CLIPPERTON  ISLAND  will  be  back  on  the 

air  early  this  month  if  all  goes  well.  An  in- 
ternational  group  made  up  of  sixteen 
hams,  headed  by  Kip  Edwards  W6SZN,  will 
attempt  to  activate  Clipperton  between 
April  3rd  and  April  10th.  It's  been  seven 
years  since  the  island  was  last  heard  from. 
The  game  plan  includes  three  stations  run^ 
ning  24  hours  per  day  on  10  through  160 
meters  using  CW,  SSB,  and  RTTY.  The 
team  hopes  to  be  able  to  work  SSB  and 
CW  simultaneously  on  the  same  band. 
And,  if  equipment  can  be  obtained,  Ihey 
will  try  OSCAR  and  6-meter  operation.  Of 
course  the  cost  for  such  an  adventure  is 
phenomenal— about  $3500  per  person.  If 
you  would  like  to  help  finance  the  opera- 
tion, contact  The  Northern  California  DX 
Association,  c/o  Rusty  Epps  W60AT,  948 
Kieiy  Boulevard,  Santa  Clara  CA  95051.  If 
the  DXpedition  doesn't  come  about,  all 
contributions  will  be  refunded.  QSLs  go  to 
YASME,  PO  Box  2025.  Castro  Valley  CA 
94546.  Cards  received  without  an  SASE 
will  be  QSLad  via  the  bureau. 


Giggers 


THE  INTERNATIONAL  V/UHF  CONFER- 
ENCE at  this  year's  Dayton  Hamvention 
will  sport  a  fresh  new  format: 
•  The  unique  Noise  Figure  Contest  will  be 
held  at  the  Hara  Arena  beginning  at  6:00 
pm  on  Friday,  April  26th.  The  Arena  will  be 
closed  to  all  other  iiamventlon  activities 


so  that  any  potential  rf  interference  Is 
avoided.  Prizes  will  be  awarded  for  the 
best  designs  from  144  to  2304  MHz, 

•  Technical  fomms  witt  commence  at  9:00 
am  on  Saturday,  April  27th.  covering  topics 
such  as  antennas,  propagation,  contest- 
ing, and  dynamic  range  measurements. 

•  Antenna  gain  testing  begins  at  9:00  am 
on  Sunday,  April  28th,  on  a  new  range  lo- 
cated  behind  the  arena.  Certificates  will  be 
awaided  for  the  highest  gain  and  best  fig- 
ure of  merit  and  to  the  winners  in  the  home^ 
brew  competition.  No  forums  have  been 
scheduled  for  Friday,  so  everyone  will  be 
free  to  explore  the  giant  flea  martlet. 

Defense  Defense 


THE  DEPARTMENT  OF  DEFENSE  has  ex- 
pressed support  of  PRB-1,  the  ARRL  re- 
quest to  the  FCC  for  relief  from  restrictive 
antenna  ordinances.  In  reply  comments  to 
the  petition,  OoD  cited  the  Grenada  action, 
the  Coalinga  earthquai<e,  and  the  1983 
New  Orleans  flood  as  examples  of  the  vital 
need  for  amateur-radio  communications 
as  a  backup  to  federal  and  civil  systems. 
According  to  DoD,  "Continued  success  of 
the  existing  NSEP  (national  security  and 
emergency  preparedness)  telecommuni- 
cations plans  Involving  amateur  stations 
would  be  severely  drminlshed  if  state  and 
local  ordinances  are  allowed  to  prohibit 
the  construction  of  and  usage  of  effective 
amateur  transmission  facilities.** 


Perryscope 


COMING  UP  IN  MAY  Is  the  issue  many 
hams  wait  all  year  to  receive:  our  annual 
Antenna  Extravaganza!  It's  stuffed  full  of 
pracUcal  skywires  to  build,  from  UHF  to 
1S0  meters.  You'll  find  reviews  of  antennas 
on  the  market  and  previews  of  antennas 
that  aren't.  And  theoretical  discussions 
that  you  won't  be  able  to  put  down  until 
the  last  sentence.  On  the  lighter  side,  we 
have  a  bizarre  tale  from  the  Antlers  Ina 
We'll  also  show  you  how  to  perform  a  sim- 
ple appendectomy  using  common  items 
found  In  every  kitchen!  Don't  miss  the  May 
issue  of  73.  if  you  do,  one  of  our  boys  will 
come  and  stick  a  pin  In  your  coax. 


TNX 


SO  WANY  PEOPLE  make  QRX  a  success. 
This  month  the  news  was  brought  to  you 
courtesy  of  the  W5Yi  Report  (electronic 
edition),  the  ARRL  Letter,  the  RaRa  Rag, 
Amateur  Sateltfte  Report,  and  all  of  you 
wonderful  folks  who  supply  your  com- 
ments and  stories.  Don't  forget  to  send  in 
your  news  items,  photographs,  and  ideas 
to  QRX.  Or  drop  by  the  73  booth  at  the  Day* 
ton  iHamventton,,,a  story  will  buy  you  a 
cup  of  coffee. 


When  the  FCC 

changed  the  rules, 

EIMAC  was  prepared 

for  continuing  l-IAIVI  operations 


SijjMii 


it 


The  FCC  changed  the  allowable 
output  power  for  linear  amplifi- 
ers in  amateur  radio  service. 
Hams  can  now  run  at  1500  watts 
PEP  into  an  antenna.  EIMAC 
was  right  there  to  meet  require- 
ments with  its  3CX1200A7  tube. 

Low-cost  repfacement 
for  small  spaces. 

RF  cabinets  of  many  linear 
amplifiers  currently  use  the 
EIMAC  3-500-Z  tubes.  The  new 
3CX1200A7  for  design  takes  size 
into  consideration  and,  by  de- 
sign, is  recommended  as  a  sin- 
gle, low-cost  replacement  for  a 
pair  of  EIMAC  3-500-Z  tubes  for 
new  amplifier  designs. 

When  You  Buy,  Say  73" 


General  Specifications 

The  EIMAC  3CX1200A7  is  a  high- 
mu,  compact,  forced  air  cooled 
triode  for  zero-bias  class  AB2 
amplifiers. 

•  2,9''dia.  x6.0"  long 

•  Plate  dissipation:  1200  watts 

•  Glass  chimney  SK-436 
available 

•  Standard  EIMAC  SK^IO 
socket  available 


More  information  is  available  on 
the  new  EIMAC  3CX1200A7  tube 
from  Varian  EIMAC,  or  any  Elec- 
tron Device  Group  worldwide 
sales  organization. 


Varian  EIMAC 

1678  S.  Pioneer  Road 

Salt  Lake  City,  Utah  84104 
Telephone:  801  *  972-5000 

Varian  AG 
Steinhauserstrasse 
CH-6300Zug,  Switzeriand 
Telephone:  042  -  23  25  75 


varian 
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HAT? 


News  from  the  Publisher 


First  of  all,  thanks  to  my  Florida  friends  Orson  and  Doris  Hubbard^  Wlien  I  was  down  there  at  Tropical-Hamboree  time,  without  mJcro  WP 
access  when  I  needed  it  they  lent  me  your  basic  Smith*Gorona  just  so  Td  have  a  chance  to  start  cranking  this  out  before  I  came  north.  Also, 
helio  to  reiatlv^iy-new  Sunshine-State  residents  Carl  and  Yvonne  Jillson.  Their  hearts  and  snow  tire$  still  belong  to  a  little  town  in  Vermont  called 
Whitingham,  regardless  of  what  they  say  otherwise. 

Second,  thank  you,  Spenser,  for  coming  forth  again  to  share  what  you  know  about  Ishmod  and  especially  for  breaking  loose  a  lock  at  your 
album. 

Third,  Miami's  Tropical  Kambore^  ai  the  end  of  January,  one  of  the  four  or  five  tiest  get^ogethers  in  Ihe  country  evevf  year^  shouic^  be  renamed 
every  year.  I  proE>ose  this  right  now,  73*s  Perry  Donham  KWIO  and  Jim  Gray  WIXU,  who  were  actually  there  at  the  Flagler  Dog  Track  site  and 
reported,  concur.  1965'$  edition  should  have  beert  called  the  "Evelyn  Gauzens  Tropical  Hamtx^ree.'^  You  shoutdn*t  have  to  be  dead  to  have  a 
hamfest— of  whatever  size— dedicated  to  you.  It  would  be  a  nice  surprise  while  you're  busling  your  tail  helping  to  put  It  together.  People  like 
Evelyn  and  Jack  Mitchell  from  Dayton— to  name  two— deserve  a  little  pre-mortem  recognltton. 

Fourth,  I  was  stunned  by  a  comrrmnt  made  to  me  in  Miami:  "Good  tuck.  It  must  be  hard  for  an  outsider  from  CW  Communications  to  t>e  in 
charge  of  73,"  Wrong,  wrong,  wrong,  Chet.  My  fault,  though,  for  not  explaining  before  just  who  I  am.  Here  goes:  t  was  bom  in  Albany,  New  York. 
\  graduated  from  Coiumbia  High  School,  East  Greenbush,  New  York.  I  graduated  from  Dartmouth  College,  iianover,  New  Hampshire,  with  sepa- 
fate  majors  in  English  and  Geography.  I've  lived  for  at  least  two  months  in  Compton  CA,  Sato  SF,  Madison  Wl,  York  Seach  ME,  Penn  Yan  NY, 
Toulouse  FR,  and  (on)  Chappaquiddick  Island  MA.  i  saw  an  ad  In  the  Boston  GtobB  In  1974:  "Wanted:  Markming  Assistant.  Good  opportunity  to 
learn  publishing  business."  I  responded,  happened  to  have  an  appointment  a!  the  right  time  on  a  right  day,  and  was  hired  by  Virginia  Londner 
Green  on  the  spot,  I  started  work  on  November  IB,  t974.  Since  then,  I've  been  Assistant  Editor,  Managing  Editor,  and  Executive  Editor  of  73,  as 
well  as  Editorial  Operations  Manager  for  all  of  the  magazines  published  by  CW  Communications/Peterborough,  If  you  have  a  '*HotHne"  from  the 
mld-70s  or  an  early  Issue  of  Byte,  you'll  find  my  name  on  those  mastheads,  too.  Outsider,  no.  Newcomer,  no  way*  73  ail  the  way,  yes. 

Fifth;  About  our  ad  rates.  You,  our  readers,  probably  don't  know  what  our  advertisers  certainly  do,  which  Is  that  we  raised  them  beginning  in 
January  of  this  year.  Next  to  QST,  we  have  the  highest.  The  reason  for  the  increase  was  that  I  knew  our  paper  costs  would  increase  dramatically 
in  '85. 1  wasn't  about  to  kid  anyone,  I  was  honest  about  it,  just  as  some  advertisers  were  frank  in  suggesting  exactly  where  73  should  be  deposited 
and  precisely  what  should  t>e  done  with  it  once  there.  As  we  get  Into  this  spring  and  summer  ad  vert  i  sing-wise,  Vm  happy  to  report  that  more  and 
more  people  are  beginning  to  realize  that  they're  dealing  with  an  up-front  magazine  here  whose  goal  is  to  promote  amateur  radio  and  whose 
readership  is  characterized  (properly)  as  remaining  steady  through  thick  and  thin  and  always  t>eing  buyer«types.  So, ,  when  you  do  call  a  number 
to  (nQulre  or  make  a  purchase,  please  remember  to  mention  73.  That  goes  for  when  you  walk  into  a  store,  too.  You  should  atso  know  right  now 
that  we  don't  make  crazy  advertising  deals.  Wtien  you  see  an  advertiser  in  73,  you  know  that  he's  paying  top  dollar  to  present  his  product  prices 
to  you. 

Sixth,  see  you  at  Dayton,  if  you  can  make  it  there,  please  be  sure  lo  stop  by  our  boofh  so  that  we  can  get  acquainted.  If  you  can't,  we'll  fill  you 
In  via  our  annual  photo  report  anyway.  Look  for  il  in  July,  if  not  sooner. 

Seventh,  our  mall  Is  up  14%  over  last  year  at  this  time.  Thank  you  very  much.  You  people  are  going  berserk  and  i  want  you  to  know  that  1 
personally  fove  it.  We're  getting  comments  and  commendations  with  regards  to  our  25th  Anniversary  efforts,  as  well  as  recommendations.  WeYe 
getting  constructive  and  destructive  criticism  from  the  USA  and  offshore;  we're  gelting  newspaper  and  magazine  clippings  about  everything 
amateur  radio  Is  all  about;  we're  getting  you  name  It.  No  LBs  so  far.  Believe  me,  everything  is  read  and  we  do  appreciate  your  input.  I  can't  do 
this  every  month,  but  right  now  I'm  pulling  five  letters  out  of  the  pile  (mountain)  at  random  to  let  people  know  that  there  is  Indeed  Hfe  after  letter- 
writing  and  that  there  is  a  far-out  chance  that  someday  the  t*me  they  spend  to  send  their  thoughts  might  be  recognized.  THANK  YOU  VERY 
MUCH  goes  lo  Ray  Belk  NH6K  (Hi).  Capt.  RoDert  Conaughty  K400  (FL),  Blaine  Hamrlck  WB5LSJ  (TX),  Ben  Irvine  l^3CNH  (PA),  and  Gerald  Witte 
KeiCMF(CA). 

Eighth^  I  knew  I  was  going  to  get  lit  trouble  last  month  by  mentioning  a  few  of  Ihe  people  who  help  provide  you  with  73. 1  was  right.  If  s  the  kind 
of  difficulty  that's  nice,  though,  so  here's  another  round: 

•  Nancy  Cook  got  promoted  out  of  our  corporate  financial  arm  to  t>©c^me  7Js  new  Publisher's  Assistant,  If  you  can't  react*  me  for  some  reason, 
please  talk  with  Nancy,  Nancy  Cook  is  replacing  Nancy  Noyd,  my  long-time  friend  who  retired  in  Decemt>ef  alter  having  spent  five  yearB  working 
for  73  and  me.  I  nee4efi  someone  really  smart  and  really  nice  and  reatly  versatile,  so  I  made  the  corporate  raid  to  get  her.  I'm  not  sorry;  she's  a 
super  person  and  supert>  asset  for  73. 

m  And  then  there  is  Lindy  Paimisano,  Queen  of  Typesetters.  Nice  People— that's  aTl  there  Is  to  it 

•  Welcome  to  Hope  Cun^ier,  loo,  newest  memt^er  of  the  73  team  land  another  raid  made).  As  Marketing  Manager,  Hope's  biggest  job  at  the 
beginning  will  be  doing  research  {le.^  surveys)  to  make  sure  that  we're  bringing  our  readers  and  advertisers  the  kind  of  magazine  that  benefits 
them  best.  Her  second  most  important  task  will  be  trying  lo  figure  out  how  to  fit  in  with  people  who  think  that  horses  and  dogs  are  human,  that 
realiy  good  clam  chowder  is  nectar,  and  that  the  pun  thrives. 


73  forHMih  Mmatstift  \9  a  member  ot  the  CW  CommonicattonBflfvc,  group,  the  woild's  targes!  pyWisher  of  compulefreFafetf  iftfor- 
mitlon.  The  group  publishes  S2  computer  pub3icatit>n3  in  24  ma|or  countrfes.  Nine  miiitoii  people  fead  one  Of  tnm^  o1  tfie  group's 
pubHcatlorts  each  month.  Members  of  the  group  include:  Argentina's  ComputerwoHd/Arge/inna:  Asia's  The  Asian  Compumrwom, 
A  u  St  raise's  Coiripufenvo^  AustraiiA.  Austr^ts/t  Micr&  Comput&f¥forftf,  Ay^irali&fi  PC  Wofid  and  Dimcforma^  Brizils  OataNews 
and  MicnyMundtK  Ch^nft'4  China  ComfHJt^fwoftd,  Denmark's  Compuiafwofi^/Danmark  and  Mtcm  Vanfvn;  Finland's  ¥ikro:  France's  La  Moifde  infQrmaif<jt*&.  Go^de/r  lAppte) 
and  OPC  OBM>;  German y'^  Compvterwach^.  Micfocompt/tafweft  PC  Waft.  SoftWAfe  Markl  CW  Edmoft/S^minar,  Oomputat  Bosinass  arid  Commodore  Kt^gmilne;  ItaEy'^ 
Ci>mputefwoftd  iwia;  Japan's  Comput^rworfcf  Japan  and  Parso  ComW^d\  Mexico's  CofnputarworH3f¥exiCo  and  CompuMundo;  Nethenand's  CW  BermtuM  and  Miaxinnfo; 
Norway's  Computarwortd  Norge  and  WkroDnta;  Saudi  Arabia's  Saudi  Comput&rworttf;  Spain's  Computarworid/EspanB  and  MicroSfstemas;  Sweden's  Ci>mputarSwed&n, 
MikfoDatQrn,  Min  H^mdstof  and  Svensks  PC  Worf&,  ibe  iJK's  Compataf  Managamani,  Compute f  N9w$  and  Computer  3tJSine3B  Buropa;  the  US's  Computarworfd,  HOT  CoCo, 
itiCklmr,  tnlQwortd,  MacWarttft  Micm  Markatwortd.  PC  World,  BUN,  TSand  80 Mtcm. 
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ICOM  UHF  Transceiver 
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For  Maximum  DHF 


Station  Perfomiance 


Whether  your  Interest  is 
simplex,  repeater  operation, 
or  satellite  work,  the  IC-471H 
430-450MH2  base  station 
transceiver  will  give  you 
max! mum  UHF  operation. 

75  Watts.  The  IC-47IH pro- 
vides 10  to  75  warts  of  adjust- 
3b/e  power  in  all  fTKJdes.  This 
enables  ac^usting  the  drrve 
ievd  to  a  linear  ampfifier  for 
higher  power  uses  such  ^ 
mcM3nbounce    For  a  portable 
UHF  station,  the  optional 
IC-PS35  internal  power  supply 
rs  available 


Compare  these  exceptional 
Standard  Features: 

♦  430  -  450IVIHZ 

•  Variable  tunfng  steps,  FM 
5KHz  and  1  KHz;  SSB  lOHz, 
50Hz  and  IKHz 
32  full-function  Memories 
with  lithium  battery  backup 
75  Watts,  fully  adjustable 
on  alf  modes 

32  built-rn  SuDaudible  Tones 
High  visibility  display 
Scanning  ^tems... 
Memories,  Modes  or  Pro 
grammabfe  Band 
RIT/XIT  with  separate 
readout  » 

S-Meter  and  Center  Meter 
IC-HMI2  Microphone  with 
Up/Down  Scan 
lli4"Wx4l^*H  X12WD 


I 


"^ 


JC«47IH  Wfth 
IC-PS35  rntemai 
Power  Supply 
Irataliecf 


Optional  Features.  AG- 35 

switchable  mast-mounted 

GaAsFET  preamp,  UT-I5S 

CTCSS  encoder/  ^^ 

decoder  _^     [    $ 

(encoder  is 

standard). 

fC-£X3IO 

voice  AG-BS  Mast  MOijnied 

Mlthesizer,  GsAsFET  PreampHff#f 

fOSMS 

two<able  desk  mic  and 
IC-SM6  desk  mic  PLUS  a  va- 
riety of  power  suppfies.ihe 
IC-PS35  internal  power  supply, 
the  IC-PS30  system  power 
supply  or  the  IC-PSI5  external 
power  supp^- 

The  tC-47IA.   The  25  watt 
IC^71A  is  also  available  and 
has  the  same  outstanding  fea- 


tures as  the  IC-47IH,  plus  an 
optbnal  IC-PS25  internal    ^ 
power  supply  for  portable 
operation. 

To  compieteyourVHF/UHE  J| 
base  station,  the  IC-47rs  ™^1 
2-meter  companions,  the  100  fl 
watt  I027IH  and  the  25  wart  " 
IC-271A  are  also  available. 


See  the  rC-47IH  and  othe/" 
ICOM  equipment  atyour  local      - 
authorized  ICOM  dealer. ^^J 


ICOM 


Frrst  in  Communications 


COM  AmerJca,  Inc,  2380-H6m  Ave  NE,  Be/fevue.  WA  93004  /  3331  TowerwocKl  Drive,  Suite  307.  Dailah  TX  7S234 
Aft  tuied  tfffttlkifbttm  «t«  ^^ptoMimm^  v^  m^a  m  <»imnge  Mrirhout  notu^  «r  ob^rton.  All  ICOM  radkis  si^nlflcantty  ekc«d  FCC  rcgui^aittm  Umltlng  ifiurkKA  fj^ttokw^  47IHK)e4 


John  Wood  WA4BFI 
1107  Litth  Elton  Lane 
Wmt  Memphis  AR  72301 


Dateline:  Dayton 

Its  almost  here!  Take  an  inside  peek  at  the  what,  when, 

and  where  of  ham  radio's  biggest  bash  of  the  year  with 

73's  annual  Dayton  Hamvention  sneak  preview. 


For  the  autoracing  buff, 
Indianapolis  Is  the 
springtime  place  to  be.  For 
the  horse-racing  fan,  Louis- 
ville is  the  mecca.  Amateurs 
from  around  the  world  are 
no  different  as  they  set  their 
sights  every^  April  on  the 
midwest  target  of  Dayton, 
Ohio,  and  the  granddaddy 
hamfest  of  them  all,  the  an- 
nual Dayton  Hamvention. 

Over  20,000  ham-radio 
enthusiasts  invaded  Dayton 
in  1984.  That  many  and 
more  are  expected  to  be 
there  April  26,  27,  and  28, 
1985.  But  why  do  so  many 
amateurs  turn  out  for  this 
one  event?  And  if  someone 
wanted  to  attend,  how 
would  he  prepare  for  this 
trip  to  ham-radio  nirvana?  In 
the  next  few  paragraphs,  f 
will  answer  these  and  other 
questions  for  you  about  the 


hamfest  that  some  hams 
call  "the  center  of  the  ama- 
teur-radio universe," 

For  any  business  venture 
to  thrive,  the  first  thing  it  has 
to  have  is  a  great  location. 
Thats  Dayton's  first  big  ad- 
vantage. Maybe  Dayton  is 
not  centrally  located  geo- 
graphically, but  as  far  as  the 
population  centers  are  con- 
cemed,  Dayton  is  conve- 
niently located.  If  your 
home  QTH  is  anywhere  in 
the  eastern  half  of  the  great 
USA,  you're  probably  just  a 
day's  drive  from  Dayton. 

A  second  required  ingre- 
dient for  success  is  good  or- 
ganization, and  that's  truly 
an  area  where  the  Hamven- 
tion shines.  Operated  as  a 
wing  of  the  Dayton  Amateur 
Radio  Association  [DARA), 
all  responsibilities  for  the 
event  are  parcelled  out  to 


committees  that  meet  the 
year  round  They  evaluate 
the  previous  yeaKs  event  in 
May,  study  possible  changes 
during  the  summer  months, 
and  by  fall  everyone  knows 
exactly  who  is  doing  what  in 
preparation  for  the  next 
Hamvention. 

Every  job  is  covered. 
From  the  job  of  flea-market 
chairman,  managing  over 
1,500  spaces  available  out- 
side, to  that  of  chairman  of 
inside  activities,  placing 
over  200  anticipated  new- 
equipment  dealers  in  the 
right  location,  all  of  the  re- 
sponsibilities are  assigned. 
That  may  seem  like  an  ex- 
tensive amount  of  advanced 
planning,  but  for  a  show  this 
big  to  be  produced  by  vol- 
unteers to  satisfy  the  wishes 


of  over  20,000  hams,  it's  nec- 
essary. 

Okay,  you're  impressed 
by  the  mechanics,  you  say, 
but  what  can  you  expect  to 
see  and  do  at  the  Hamven- 
tion? I  guarantee  you  that 
there  is  more  to  see  and  do 
at  the  Hamvention  than 
you'll  have  time  for 

For  this  and  other  obvious 
reasons,  it's  a  good  idea  to 
plan  how  you  want  to  spend 
your  time  at  the  1985  Hanv 
ventjon,  and  the  trick  is  to 
do  your  planning  as  soon  as 
you  enter  the  main  doors  of 
Mara  Arena  where  you'll  re- 
ceive your  Hamvention  pro- 
gram. Take  a  moment  to  sit 
down  with  the  book,  see 
whaf  s  on  the  1985  schedule, 
and  note  the  forums  and 
meetings  you   want   to   at- 


Heading  to  Dayton?  Lots  of  amateurs  are  already  plannmg 
their  annual  trdc  to  the  Ohio  city  that  is  fast  beconning  ''the 
center  of  the  annateur-radio  universe. " 
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Hara  Arena  is  the  focal  point  of  the  Dayton  Hamvention,  pro- 
viding room  far  over  200  indoor  displays,  daily  forums,  and 
the  Hamvention's  1,500-space  flea  market 
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HIGHLY  flDVRNCED  5Cf1 

icrapracBssar  CantrDlled  RepeatBr 


High  Performance 
RF  Stages 

Totally 

Microprocessor 

Controlled 


Upgrade  your  Repeater 
System  to  a  new  ZOOOX! 

yfm  SCR2000X  Microprocessor  controlled  repeater  is  the  newest  addition  to  the  Spectrum 

Hi  Tech  Repeater  Line.  It  combines  the  latest  state  of  the  art  digital  techniques  with  the 

best  of  Spectrum's  highly  refined  RF  technology  to  yield  "The  Ultimate  Repeater"!  Operating 

convenience  and  flexibility  are  emphasized  without  sacrificing  traditional  Spectrum  reliability 

and  ruggedness.  Go  with  the  world  leader  in  Amateur  Repeaters!  Call  or  write  today  for 

details.  Sold  Factory  Direct  or  through  Export  Reps.  only.  (Other  Deluxe  &  Basic  Repeaters 

Also  Available.) 

STANDARD  FEATURES 


Aatopatch/Reverse  Patch,  W/0  &  1  Inhibit 
Dial  Pulse  Converter 
Autodiater 

Phone  Line  &  "Over  the  Air"  Command  Modes.  Vir- 
tually all  functions  may  be  turned  On/Off  Remotefy. 
Touch  Tone  Control  of  Timeout',  'Hang  Time',  Patcli*^ 
Timeout,  TX  Inhibit/Reset,  Patch  &  Reverse  Patch  lev    I 
hibit/Rese^  P.L  On/Off  (w/optional  PI.  txjard),  ei%  1    • 
Up  to  6  Aiif^lary  Functions.  More  with  TTC300. 
Full  16  Digft  Deepdfnfl  with  crystal  Control ied 
E)ecoder  \C^^0  ^*^ 
Touch  ToneMute 
Unique  Courtesy  tone 
■^Kerchunk  Kilter" 


Timeout  Warning 
Autofnatic  CW  ID  &  ID  Command 
Remote  Programming  of  3  Tfmers  for  2  different  tim- 
ing cycles,  or  No  Time  Out  |     %  ^ 
"Microprocessor  Memory  Baitery  Batckup' 

lUtopatch  AGC  for  constant  levels 

if  Status  Indication  via  12  Function  panel  LED 

display 

Front  Panel  Touchtone  Pad  for  Local  Control 
NEW— Improved:  Rcvr.,  UHF  Xmtr,  Power  Supply! 
Full  Panel  Metering:  Rcvr.  &  Xmtr,  functions  plus 
Voltages  &  Currents 
30-75  Watt  VHF  &  UHF  Models 
100-150  Watt  Final  Amps  Available 

C  SC2QQX  Contj^,,  jf  &  Interface  Boards  also  available^ 


0 
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100  Lu  UHF,  IBOuj  VHF  Mabile  Hmp. 


Unusually  massive  ''d^ep  fin''  heat  sink  for  cool  operation  &  long  lite. 
Allows  much  higher  duty  cycle  operation  than  competitive  units! 
Extremely  heavy  duty  construction  and  top  quality  throughout 
Automatic  RF  Sensing  ■  Automatic  High  VSWR  &  Over- 

temp  "Bypass"  Mode 
Reverse  Voltage  Protected  ■  For  FM  or  CW 

FCC  Type  Accepted  for  Commerclaf  Services 


SCA  100M 


VHF  1S0W  out 
SCA100IUIV     30W  In 
SCA10DMV-10     6  low  in 


UHFIOOWout 
SCA100M  40W  in 
SCA100M10     lOWin 


Call  or  Write  for  Details 


it 


When  You  Buy,  Say  73 


SPECTRUIH  COH/m/IUNiCa  TIONS 

1055  W.  German  town  Pk,  Dept,  S4  •  Norristown,  PA  19403  •  (215)  631 -1 710  •  Telex:  846-211 
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As  soon  as  the  doors  opened  on  Hamvention  1984,  the  Hara 
Arena  was  filled  with  busy  shoppers  looking  for  that  certain 
piece  of  dream  equipnnent 


^•-■■liUiUyilfllllHl 


Inside  exhibits  were  popular  with  the  1984  crowd  This  was 
just  one  of  three  large  arena  areas  set  aside  for  the  over  200 
dealers. 


tend.  That  is  no  easy  task 
considering  that  ainnost 
every  topic  related  to  ham 
radio  is  touched  upon  dur- 
ing the  weekend,  so  feef  free 
to  be  very  selective.  Inbe- 
tween  planned  discussions, 
you  can  make  your  sweeps 
through  the  (lea  market  and 
indoor  displays  and,  hope- 
fully, see  most  of  what  the 
Hamvention  has  to  offer 

Just  what  will  you  see?  In 
years  past,  !  have  found  that 
dealers  like  to  have  their 
newest  products  debut  at 
the  Dayton  Hamvention  to 
take  advantage  of  the  large 
crowd  of  prospective  cus- 
tomers, After  all,  it's  a  basic 
advertising  axiom  that  the 
more  people  who  see  your 
products,  the  more  sales 
you'll  make  and  the  more 
word-of-mouth  advertising 
youll  generate.  When  the 
prototype  synthesized  NT 
came  on  the  scene,  it  made 
its  first  public  appearance  at 
Dayton— so  watch  for  the 
new  and  the  unusual. 

Besides  the  newest  equip- 
ment, you'll  also  be  seeing 
some  of  the  lowest  prices 
ever  offered  on  amateur-ra- 
dio gear.  You  might  call  it 
the  ''Dayton  Discount/'  but 
I've  found  prices  there  to  be 
consistently  lower— again 
because  of  the  large  number 
of  buyers,  for  that  can  turn 
small    profit    margins    per 
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item  into  large  total  profits. 

I  can't  guarantee  that 
you'll  find  the  Icwvest  possi- 
ble price  on  that  receiver 
you've  been  dreaming 
about  but  I  can  say  that 
whenever  I  want  to  buy 
something,  I  shop  Dayton 
first  Yes,  HI  pay  $22.00  a 
box  for  ten  floppy  disks  at 
my  local  computer  store, 
but  I  will  also  stock  up  by 
buying  a  few  boxes  at  the 
Dayton  flea  market  where 
they're  going  for  $16.00  a 


box;  that's  just  knowing  a 
bargain  when  you  see  it  and 
taking  advantage  of  it 

Amateur  equipment  is 
not  all  youll  see  at  Dayton 
During  the  1984  Hamverh 
tion,  I  saw  a  variety  of  dis- 
plays, from  portable  Halon 
fire  extinguishers  to  recruit- 
ers telling  amateurs  about  a 
career  in  the  Central  Intelli- 
gence Agency.  (But  don't 
ask  anyone  where  the  CIA 
booth  is  located;  it's  a 
secret) 


HfNTS 

•  Secure  room  reservations  for  the  nights  of  April  26  and  27» 
and  if  you  plan  to  arrive  on  TTiursday,  include  the  night  of  April 
25  In  your  reseivations. 

•  Get  the  group  together  so  youll  know  who  plans  to  go, 
th«n  you  can  figure  on  how  many  cars  you'll  need  to  make  the 
trip. 

•  Save  money  by  ordering  your  registration  tickets  in  ad- 
vance, and  at  the  same  time  order  your  Kea-market  permits,  If 
needed. 

9  Talk  to  the  tx>ss  and  arrange  for  time  off  on  the  appropri- 
ate dates — April  26  plus  any  days  needed  for  travel 

•  Save  your  money  to  pay  for  the  trip  and  whatever  equip- 
ment youVe  been  wanting.  Convert  nrrost  of  that  money  into 
traveler's  checks  which  are  readily  accepted  by  dealers  at  the 
Hamvention.  Don't  expect  a  dealer  to  take  your  personal 
check. 

•  If  you  plan  to  sell  items  In  the  flea  market,  look  around  the 
ham  shack  for  equipment  you  can  bear  to  part  with  and  put  a 
fair  price  on  it.  Then  be  ready  to  watch  it  go  when  you  put  it  on 
display  at  the  Hamvention  flea  market 

•  Make  and  carry  a  list  of  things  you  want  to  buy  while  at  the 
Hamvention,  You'll  be  locking  at  so  much  equipment,  you 
could  forget  what  you  came  to  Dayton  to  get  I 


So  there's  really  no  telling 
what  you'll  see  at  the  1985 
event  I  expect  the  latest  in 
amateur-radio  gear  to  be  on 
display— fnsm  antennas  and 
towers  to  transmitters  and 
computers— but  you  might 
also  find  a  version  of  an  old 
radio  that  only  your  grand- 
father could  remember  It's 
the  diversity  that  is  one  of 
the  appeals  of  Dayton,  so 
keep  your  eyes  open  as  you 
wander  the  aisles.  Much  of 
what  youll  see  can  be  seen 
only  at  Dayton 

Preparations 

Now  that  I  have  you  ea- 
ger to  attend  the  1985  Ham- 
vention, you're  probably 
wondering  what  prepara- 
tions you  should  make  prior 
to  departure  for  the  ama- 
teur-radio heaven  known  as 
Dayton.  Here's  the  answer, 
and  be  sure  you  pay  atten- 
tion because  it  gets  kind  of 
complicated 

With  part  of  the  show  in- 
side and  a  big  part  outside  at 
the  I^SOOspace  flea  market 
you  need  to  be  ready  for  any 
type  of  weather  Mother  N^ 
ture  happens  to  have  on 
hand  for  that  last  weekend 
in  April.  And  as  any  Dayton 
resident  can  tell  you,  the 
weather  can  change  from 
year  to  year  and  from  day  to 
day,  from  sunshine  and  70*^ 
F  to  rain  and  40'='  F  with  a 
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stuck  with  a  problem? 


TE12PA 


OurTE-12P  Encoder  might  be  just  the  sofutkm  to  pull 
you  out  of  a  sticky  situation.  Need  a  different  CTCSS 
tone  for  each  channel  in  a  multi-channef  Pubtic  Safety 
System?  How  about  customer  access  to  multiple  re- 
peater sites  on  the  same  channel?  Or  use  it  to  generate 
any  of  the  twelve  tones  for  EMS  use.  Also,  it  can  be  used 
to  access  Amateur  repeaters  or  just  as  a  piece  of  ver- 
satile test  equipment.  Any  of  the  CTCSS  tones  may  be 
accessed  with  the  TE-12PA,  any  of  the  audible  frequen- 
cies with  the  TE-12PB,  Just  set  a  dip  switch,  no  test 
equfpment  is  required.  As  usual,  we're  a  stickler  for 
1day  delivery  with  a  full  1  year  warranty. 

■  Output  level  f  tat  to  within  1.5db  over  entire  range  selected. 
•Immune  to  RR 

•  Powered  by  6-30vdc,  unregulated  at  8  ma. 

•  Low  impedance,  low  distortion,  adjustable  sinewave  output, 
5v  peak-topeak, 

•  Instant  start-up* 


67.0X2 

85.4  YA 

103.51  A 

127.33A 

156.7  5A 

19Z8  7A 

71.9XA 

88.5  YB 

107.218 

131,8  3B 

162.2  5B 

203-5  Ml 

74.4  WA 

915ZZ 

110.9  2Z 

136.5  42 

167.9  6Z 

77.0  XB 

94.SZA 

114.8  2A 
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173.8  6A 

79.7  SP 

97.4  2B 

11S.&2B 

146.2  4B 

179.9  6B 

m.5Yl 

100.0 1Z 

123.03Z 

151,4  52 

166.2  72 

•Frequency  accuracy,  ±.1  Hz  maximum  -40*Cto  +85X 
•  Frequencies  to  250  Hz  available  on  special  order. 
•Continuous  tone 

TE-12PB 


TEST-TONES: 

TOUCH-TONES: 

BURST  TONES: 

600 

697      1209 

1600     1850    2150    2400 

1000 

770     1336 

1650     1900    2200    2450 

1S00 

852      1477 

1700     1950    2250    2500 

2T75 

S41      1633 

1750    2000    2300    2550 

2805 

1800     2100     2350 

•  Frequency  accuracy,  ±1  Hz  maximum  -40'C  to  +85*C 

•  Tone  length  approximately  300  ms.  May  be  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistor 


$89.95 


COMMUNICATIONS  SPECtAUSTS 


426  West  Taft  Avenue.  Orange,  Calffornia  92667 
(BOO)  854-0547/Cali torn ia;  [714)998-3021 
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special  Report: 
Volunteer  Examiners 

HAM-DAY  'es- 
Are  You  Ready? 

Ten  MillK»i  Resistors: 
The  incredibFe  Dlgiohm 

PRIVATE 

CiAK  I  n 
STATIONS 


FIRST  WITH  US, 

THEN  THE  WORLD! 

Better  communications  start  with  your  subscription 
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I  Start  my  no-risk  subscription  today  and  send  me  12  issues 
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possibility  of  ice,  snow,  and 
even  wind  warnings  on  area 
lakes.  So  be  a  good  scout 
and  be  prepared  for  dressing 
with  the  changeable  weath- 
er in  mind. 

Start  with  a  short-sleeved 
shirt  and  a  jacket,  and  if  it 
gets  warm,  you  can  trim 
down  to  a  T-shirt.  But  keep 
the  heavy  coat  and  long  un- 
derwear nearby  in  case  the 
mercury  goes  the  other  way, 
and  always  be  ready  for  rain 
by  having  an  umbrella  or 
raincoat  handy.  In  just  the 
last  three  years,  we've  had 
clear  and  warm,  cold  and 
wet.  and,  in  1984,  simpty 
gorgeous  weather.  In  1985, 
the  umbrella  salesman 
could  become  the  most 
popular  guy  in  the  flea  mar- 
ket—or he  could  go  broke. 

Flea  Market 

Speaking  of  the  flea  mar- 
ket the  group  I  go  with 
every  year  from  West  Mem- 
phis always  rents  a  space  or 
two  to  sell  some  extra  gear 
and  to  serve  as  a  gathering 
point  for  the  entourage. 
Why.  even  some  of  the 
hams  attending  from  nearby 
Memphis  know  that  they're 
welcome  to  visit  and  rest  a 
spell  at  the  West  Memphis 
exhibit.  Now  that  you're 
planning  your  trip,  you 
might  include  the  cost  of  a 
flea-market  space  in  your 
Dayton  budget 

The  spaces  are  $17.00  this 


GENERAL  INFORMATfON 

•  Hamvention  intomnation— (513H33'7720 

•  Ffea-Market  Hotline— (513}'223^23 

•  Flea-martlet  setup  day— Thursday,  AprH  25.  Registration 
tickets  and  flea-market  permits  must  be  shown  together  for 
admission  to  the  flea  market, 

•  Deadline  for  ordertng  tickets  and  flea-market  permits — 
April  1 2. 

•  Prices— registration  tickets;  fn  advance  $8.00,  at  door 
$10,00;  flea-market  spaces  $17.00;  alternative  activities  $6.00; 
banquet  tickets:  in  advance  $14,00,  at  door  $16.00. 

•  Talk-In  Frequencies:  146.94,  DARA  repeater.  Other  avail- 
able repeaters:  146,31,  224,38,  and  224.94. 

iSaS  HAMVEMTION  OFFICERS 

GenefBl  Chairman— Jack  Mitchell  AA8Q 
Assistant  General  Chairman— Jtm  Simpson  WB8QZZ 
Flea-market  Chairman— John  Grody  WB8TEK 
Advance  Registration— Paula  DiGennaro  KA8HQJ 
Registration  Chairman— Cathy  Grody 
FCC  Testing— Judy  Frye  KG8P 


year,  up  from  $15.00  last 
year,  but  that  pays  for  use  of 
the  space  for  the  entire 
Hamvention  weekend.  Even 
with  the  slight  price  in- 
crease, the  flea-market 
space  is  still  a  great  idea  for 
your  group  — and  also  a 
good  way  to  pay  or  help  pay 
for  the  trip  since  you  can  sell 
some  of  your  used  equip- 
ment 

Keep  in  mind  that  flea- 
market  permits  are  avail- 
able only  in  advance  (four  is 
the  limit)  and  that  all  spaces 
are  numbered.  This  change 
took  effect  last  year  and  was 
welcomed  by  all  involved 
since  it  allowed  the  flea- 
market  vendors  to  set  up  for 


the  show  in  advance,  elimi- 
nating the  horrible  practice 
of  having  flea-market  ven- 
dors waiting  in  line  over- 
night for  a  space— and  in 
some  cases  waiting  two  or 
three  days.  The  ease  of  set- 
ting up  last  year  made  for  a 
better  Hamvention  all  ajound 
since  vendors  weren't  tired 
from  waiting  in  line  all  night 
and  were  in  more  of  a  mood 
to  bargain.  That  made  for  a 
money-saving  situation  for 
the  customers.  The  change 
was  such  a  success  last  year 
that  it  has  been  incorporat- 
ed permanently  into  the 
Hamvention  plans. 

lust  remember  that  if  you 
plan  to  sell  in  the  flea  mar- 
ket    you    must   order   your 


spaces  in  advance,  and  if 
you  order  your  registration 
tickets  at  the  same  time  (at 
the  price  of  $8.00),  you  can 
save  money  over  the  at-the- 
door  price  of  $1 0.00  So  save 
yourself  some  time  and 
money  and  order  in  ad- 
vance 

If  you  have  any  other 
questions  about  the  flea 
market  call  the  Hamven- 
tion Flea-Market  Hotline  at 
(513>223-0923.  You  might 
even  get  to  talk  to  the  flea- 
market  chairman,  John 
Crody  WB8TEK,  or  his  love- 
ly wife,  Cathy,  who  is  the 
Hamvention's  registration 
chairman. 

In  a  recent  interview, 
Grody  asked  me  to  remind 
Hamvention  attendees  of 
flea-market  rules:  No  bikes, 
roller  skates,  or  motorized 
skateboards  will  be  allowed 
in  the  flea  market,  and,  if  a 
vendor  plans  to  use  a  gas 
heater  or  stove  while  in  the 
flea  market  remember  that 
those  devices  are  potential- 
ly dangerous — especially 
when  used  in  a  crowded  area 
—and  for  their  safety  and 
the  safety  of  others,  it  is  a 
good  idea  to  bring  along 
a  dependable  fire  extin- 
guisher. 

Travel  Plans 

Grody  also  pointed  out 
that  the  main  section  of  In- 
terstate 75  through  down- 
town Dayton  is  going 
through   a   two-year   recon- 


Fles^market  vendors  arid  customers  fill  the  aisles  in  this  par- 
tial view  of  the  1984  Hamvention  flea  market 


Flea-market  displays  vary  with  the  vendors,  but  with  over 
20,000  people  attending,  the  prospective  buyer  is  a/ ways  at 
hand  during  the  three-day  sale. 
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struct  ion  project,  and  folks 
who  normally  use  that 
north-south  artery  nnight 
want  to  have  an  alternate 
route  in  mind- 

If  you  are  driving  around 
500  Of  600  miles  to  Dayton 
with  a  group  of  fellow  hams 
and  you  plan  to  share  the 
room  expenses,  you  can 
count  on  the  trip,  meals  in- 
cluded, costing  you  about 
$100.  That  approximate  fig- 
ure can  vary  depending  on 
the  number  in  your  group, 
your  mode  of  transporta- 
tion, and  selection  of  restau- 
rants versus  fast-food  estab- 
lishments, but  1  have  found 
the  $100  price  tag  to  be  a 
consistent  starting  point 
when  it  comes  to  computing 
expenses.  Purchasing  a  title- 
et  to  the  annual  Hamven- 
tion  banquet  will  also 
change  the  expense  total, 
but  1  can  tell  you  from  expe- 
rience  that  it  is  money  well 
spent  Going  to  the  banquet 
was  one  of  the  highlights  of 
my  1984  trip  to  Dayton,  so 
make  it  if  you  can. 


Its  a  common  sight  to  see  four  potential  buyers  looking  over 
one  piece  of  equipment  for  sale  during  the  Hamvention. 


In  the  area  of  securing  ap- 
propriate accommodations, 
I  can  take  pleasure  in  telling 
you  that  this  sometimes 
complicated  task  can  be 
handled  easily  through  the 
Hamvention's  Housing  Bu- 
reau. If  you  have  a  copy  of 
the    program    from    1984, 


NEW 


TM 


is  up  to  95%  shorter  than 
whip  antennas 


yet  it  gives  you  better  radio 
communication  and  perfect  tuning! 

Low  profile  Untenna  eliminates  vehicle  clearance 
problemsl  Says  goodbye  to  inter-mod:  exclusive 
narrow  band  width  tunes  out  adjacent  channel 
interference.  Gives  a  perfect  match  anywhere  on 
the  band.  Eliminates  mobile  flutter  by  its  rigid 
construction.  Offers  a  wide  choice  of  models: 
standard  and  customized.  Untenna  is  unequalled 
for  mobile,  portable,  or  fixed  radios, 

Com-Rad  Industries 

25  imson  St.  •  Buffalo,  N,Y,  14210 

(716)  823-0331 
Distributor  Inquiries  Invited 
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you'll  find  an  application  for 
1985  hotel  reservations  on 
page  59.  If  you  don't  have  a 
copy,  write  to  Dayton  Ham- 
vention Housing,  1980  Ket- 
tering Tower,  Dayton  OH 
45423-1980.  Be  sure  to  get 
your  requests  in  early. 
If  you've  read  this  far,  Td 


say  you  have  a  pretty  good 
idea  of  what  Dayton  is  all 
about  and  how  to  plan  for 
an  enjoyable  trip  to  the  34th 
annual  Hamvention.  But 
reading  a  description  can 
hardly  be  compared  to  ac- 
tually being  there  and  expe- 
riencing the  event  for  your- 
self. \ts  truly  a  once-in-a- 
Nfetime  experience  that  1 
have  been  lucky  enough  to 
enjoy  for  many  years  and,  I 
hope,  will  be  lucky  enough 
to  continue  to  enjoy  for 
many  years  to  come.  I  have 
no  doubt  that  you'll  feel  the 
same  way  once  you  at- 
tend—and then  you'll  know 
why  folks  who  make  the 
Hamvention  once  go  back 
again  and  again. 

So  get  the  gang  together, 
hop  in  the  car,  and  head  for 
Dayton,  Ohio,  April  26,  27, 
and  28,  1985,  to  see  what's 
new  in  ham  radio.  And  if  you 
happen  to  have  the  low- 
band  rig  in  the  car,  give  us  a 
shout  on  7.171  MHz.  We'll 
talk  about  the  Hamvention. 
See  you  there!  ■ 


AMATEUR  TELEVISION 


* 


KPA51  WATT70CMATV TRANSMITTER  BOARD 

•  APPLICATIONS:  Cordfess  portable  TV  camera  fof  races  &  other  public  service 
events,  remote  VCR  etc.  Remote  conlrol  of  P/C  airpfanes  or  rotools.  Show  home 

video  tapes,  computer  programs,  repeat  SSTV  to  local  AT  Vers.  DX  depends  on 
antennas  and  terram  typ.  1  to  40  miles. 

•  FULL  COLOR  VIDEO  &  SOUND  on  one  Small  3.25x4"  board 

•  flUNS  ON  EXTERNAL  1  3.S  VDC  at  300  ma  supply  or  battery, 

TUNED  WITH  QUE  CRYSTAL  on  426  25,  434  0,  or  439.25  mHi, 

2  AUDIO  INPUTS  for  a  low  Z  ctynamic  and  fine  level  aiidip  input  ^ound  m  most 
portable  color  cameras,  VCRs,  or  home  camputers. 

•  A Pf*LI CATION  NOTES  a  schematic  $upptJecJ  for  typioai  exterrral  connections, 
packaging,  and  system  operation. 

•  PRICE  ONLY  Sisg  delivered  via  UPS  surface  in  the  USA  Technician  ctass 
amateur  license  or  Ihigher  required  for  purchase  and  operation!. 

WHAT  IS  REQUIRED  FOR  A  COMPLETE  OPERATING  SYSTEM?  A  TV  set  with  a 
WC-2  orTVG'4  420-450  mHi  to  ctiannel  3  downcoriverter.TO  cm  antenna, and  coax 
cable  to  receive,  f'ackage  up  the  KPA5,  add  12  to  14  •Jdc,  anferina.  and  any  TV 
camera,  VCR,  or  computer  with  ^  camposite  video  ouipul  Simple,  eh? 

CALL  OR  WRITE  FOR  OUR  COMPLETE  CATALOG  a  more  info  on  arv 
downconverters^  antennas,  cameras,  etc.,  or  who  is  on  in  your  area, 

TERMS:  VJsa,  Masterca.rd,  or  cash  only  UPS  COO  by  teJephoneormafI,  TeEe phone 
orders  S  postai  MO  usually  shipped  within  2  days,  all  other  checks  must  clear  before 

shipment  Transmitling  ©Quipment  sold  onfy  to  licensed  amateurs  verified  in  1984 
Call  book.  Calif,  inoli-ide  sales  tax. 

(818)  447-4565  m-f  Sam-6pm  pst. 

PX.  ELECTRONICS 

Tom  W60RG       Maryann  WB6YSS 


2522  Paxson  Lane 
Arcadia  CA  91006 


April  26,  27.  28, 1985 

Hara  Arena  and  Exhibition  Center 
Dayton,  Ohio 


ii:  Giant  S-Day  Flea  Market 
Starting  Noon  Friday 
All  Day  Saturday  and  Sunday 

*  Technical  Forums 

*  ARRL  and  FCC  Forums 


*  FCC  Examinations 

*  New  Products  and  Exhibits 
^  Grand  Banquet 

*  Alternative  Activities 

*  Electrical  Safety  Forum 

*  Special  Group  Meetings 


*  YL  Forum 

*  Personal  Computer  Forum 

*  Intl.  VHF/UHF  Conference 

*  CW  Proficiency  Awards 

*  Amateur  of  Year  Award 

*  Special  Achievement  Awards 


ADMISSION 

$8  in  advance.  $1 0  at  door. 
{Valid  for  all  3  days) 

BANQUET 
$1 4  in  advance.  $1 6  at  door. 

FLEA  MARKET  SPACE 

$17  in  advance. 

(Valid  foralJ  3  days) 

Checks  for  advance  registration  to 

Dayton  HAMVENTION 
Box  ZZ05.  Dayton.  Ohio  4540 1 

Registration  processing 
starts  Jan.  1, 1985. 


Meet  your  amateur  radio  friends  from  all  over  the  world  at  the  inter- 
nationally famous  Dayton  HAMVENTION, 

Seating  will  be  limited  for  the  Grand  Banquet  and  Entertainment  on 
Saturday  evening  so  please  make  reservations  early.  Noted  humorist 
Jean  R  Sheperd,  K20RS,  will  return  for  his  third  appearance  as 
Banquet  Speaker  His  presentation  promises  to  be  outstanding  in  an 
all  new  banquet  program  format 

If  you  have  registered  within  the  last  3  years  you  will  receive  a  bro- 
chure in  January.  If  not  write  Box  44,  Dayton,  OH  45401. 

Nominations  are  requested  for  Radio  Amateur  of  the  Yean  Special 
Achievement  and  Technical  Excellence  Awards.  Nomination  forms 
are  available  from  Award  Chairman.  Box  44.  Dayton,  Ohio  45401  and  must  be  returned  by  April  1 ,  1985- 

For  special  motel  rates  and  reservations  write  to  Hamvention  Housing.  1980  Kettering  Tower,  Dayton. 
OH  45423-1980-  NO  RESERVATIONS  WILL  BE  ACCEPTED  BY  TELEPHONE 

All  other  inquiries  write  Box  44.  Dayton,  OH 
45401  or  phone  (513)  433-7720, 

Flea  Market  spaces  will  be  sold  in  advance 
ONLY.  NO  spaces  sold  at  gate.  Entrance  for 
set-up  available  starting  Thursday,  Special 
Flea  Market  telephone  (513)  223-0923. 

Bring  your  family  and  enjoy  a  great 
weekend  tn  Dayton. 

Sponsored  by 
The  Dayton  Amateur  Radio  Association,  Inc. 


FCC  EXAMS 

AH  elements  to  be  administered.  Advanced  registra- 
tion only.  DEADLINE  TO  REGISTER:  March  27. 1 985. 

•  $4,00  check  or  money  order  made  payable  to 
ARRL/VEC 

•  Completed  6 1 0  form  with  copy  of  license 

•  Indicate  preferred  sitting  time;  Sat  9  a.m.. 
Sat  1  p.m.,  Sun.  9  a.m. 

Mail  registration  to:  FCC  Exams,  203  Bellewood  St. 

Dayton,  OH  45406 


Piedmont  Airlines  Hamvention  Special  Fares  —  Call  1-800-334-8644  for  details  and  reservations. 


"When  You  Buy,  Say  73'* 
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)ohn  C  Reed  W6iOj 
770  La  Buena  Tierra 
Santa  Barbara  CA  93111 


Hear.  Hear! 


Stop  settling  for  second-rate  signals  fronn  OSCAR.  You've  really 
no  excuse.  WSIOj's  low-noise  preamp  is  easy  to  build  and 
includes  all  the  circuits  necessary  for  alignment  So  do  it! 


Operating  OSCAR  10 
made  me  appreciate 
the  difficulties  one  can  have 
in  receiving  threshold  signals 
in  the  twometer  band.  From 
my  location,  and  I  think  it  is 
fairly  typical,  1  can  see  ele- 
vated locations  having  TV, 
FM,  and  aircraft-control  trans- 
mitters that  all  saturate  my 
location  with  high-energy 
VHF  radiation.  This  is  in  addi- 
tion to  cable-TV  leakage. 

Using  my  original  preamp, 
I  received  many  strange  sig- 


nals in  the  OSCAR  10  band- 
pass. The  interference  varied 
greatly  from  time  to  time,  and 
during  some  periods  it  made 
the  receiver  inoperative.  The 
greatest  offender  was  the  TV 
station  at  the  receiver  image 
frequency  (1  could  detect  the 
signal  with  no  antenna  or  pre- 
amplifier—simply stray  pick- 
up into  the  double-balanced 
mixer).  There  also  were  many 
cross-modulation-type  signals 
that  I  couldn't  identify.  The 
old   preamp   used   a  typical 


low-Q  input-matching  circuit 
and  a  fairly  sharp  tuneck>ut- 
put  circuit  for  discriminating 
against  the  mixer  image. 

This  article  describes  a 
low-noise  preamp  that  solved 
my  problems.  It  has  a  gain  of 
over  20  dB.  In  addition,  the 
description  includes  a  very 
handy  noise  source  for  tuning 
up  and  optimizing  receiver 
performance.  It  generates 
power-line-type  noise  that 
can  be  varied  in  amplitude 
and  keyed.  The  noise  charac- 
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Fig.  h  Schematic  diagram  of  the  preamplifier.  Numbered  components  are  identified  below, 

Fixed-valu^  resistors  are  carbon  composition,  1/4  W.  Fixed-value  capacitors  are  disc  ceramic, 

50  WV.  Numbers  in  parentheses  identify  Radio  Shack  numbers. 

a  through  C6-5-60-pF  miniature  trimmer  (272-1340) 

Q1  -MRF901  (276^2044) 

Q2  -  2  N381 9  [276^2035] 

L2,  L4,  L5r  L7^5  turns  no,  14  solid  wire,  3/8  inch  dia,,  7/16  inch  long  (formed  on  1/4-inch-dia. 

rod) 
L3,  L6--3  turns  no.  14  solid  wire,  5/16  inch  dia.,  1/4  inch  long  (formed  on  3/16-inch-dia.  rod) 
LI  —2  turns  no.  24  plastic-insulated  stranded  hookup  wire  formed  tightly  over  the  end  of  L2 
L8  —  1  turn  no.  24  plastic-insulated  stranded  hookup  wire  formed  tightly  over  the  end  of  L7 
RFC— approximately  30  turns  no.  30  wire  on  1/2'W,  Ik  resistor  (two  layers) 
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ter  is  such  that  it  can  be  used 
with  any  type  receiver,  irv 
eluding  the  SSB/CW  receiver. 
Both  assemblies  are  simple 
do-it-yourself  projects.  All 
parts  can  be  bought  from  Rsr 
dio  Shack. 

Etched  PC-board  circuitry 
is  avoided  in  the  fabrication 
by  using  small  PC  pads  glued 
to  the  primary  PC  mounting 
board  with  ordinary  house- 
hold cement  Components 
are  soldered  directly  to  the 
pad  foil  for  interconnection 
and  support  If  a  mistake  is 
made,  simply  lift  the  pad  with 
a  knife  and  make  the  neces- 
sary change.  The  method  is 
simple  and  effective;  I  found 
no  disadvantages  in  its  use  for 
this  particular  application. 

Preamp  Circuit 

Choosing  the  preamp  ac- 
tive device  becomes  easy 
when  you  restrict  your 
choice  of  parts  to  those 
which  are  readily  available. 
The  only  one  that  is  compet- 
itive from  the  low-noise  con- 
sideration is  the  MRF901, 
Actually,  it  is  not  a  bad  com- 
promise, as  the  typical  noise 
figure  is  jess  than  1,6  at  2m. 
It  has  two  disadvantages  as 
compared  to  a  good  FET: 
One  is  that  bipolar  ampli- 
fiers are  more  subject  to 
overload,  and  the  second  is 
that  it  is  difficult  to  stabilize 


OOiTPUT 
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Fig.  Z  Layout  details. 

A  — PC  mounting  board,  4  X  5-3/4  inch,  Cu  one  side 

B-- Parts-mounting  pads,  1/16-inch  PC  board,  Cu  either  one 
Of  both  sides  (preferably  glass  insulation).  1/4'inch-wide 
separate  pads  forn}ed  by  fifing  W6^inch-wide  ^ooves  to 
remove  Cu.  Clued  to  mounting  board  with  household 
cement  Length  in  inches:  B1  ^1/2,  B2  — 1-1/4,  B3-- 1-1/4, 
B4-1/2,  B5-3/8.  36 -1/2,  B7 -1-1/2,  B8 -1-1/4, 
B9-1/2. 

C-^Q1  emitter  connections.  No,  14  solid  wire  shaped  as  t;ghf 
U  1/4  inch  long,  soldered  to  mounting  fxyard. 

D— Power-supply  connections.  Wires  connected  through 
holes  in  the  mounting  board,  reamed  on  the  foil  side  to 
prevent  shorting  of  the  wire  to  the  PC  foii 

£  —  Cable  clamps 

F—RC-58/U  input-output  cables 

C^  PC-board  mounting  holes.  Require  insulated  shoulder 
washers. 

H-- Shield  mounting  holes 


when  used  with  narrowband 
circyrtry. 

The  hybrid  cascode  cir- 
cuit shown  in  Fig.  1  opti- 
mizes the  MRF9ff1  perfor- 
mance while  addressing 
these  potential  problems. 
The  cascode  2N3819  FET 
commorvgate  second  stage 
accommodates  most  of  the 
voltage  swing,  improving 
the  bipolar  overload  perfor- 
mance. Also,  its  broadband 
low-impedance  load  to  the 
MRF901  reduces  the  insta- 
bility tendencies.  Stability  is 
further  encouraged  by  con- 
necting the  MRF901  emitter 
leads  and  all  other  compo- 
nents referenced  to  com- 
mon directly  to  the  PC  foil. 
The  one  disadvantage  of  this 
method  rs  that  it  becomes 
necessary  to  isolate  the  foil 
from  dc  ground  when  mount- 
ing  the  assembly.  The  input- 
output    inductive    coupling 


provides  the  required  cabling 
isolation.  Operating  current 
is  established  mainly  by  the 
MRF901  bias  voltage.  The 
bias  voltage  has  been  set  to 
make  a  collector  current  of 
7  mA,  the  maximum  current 
allowable  that  will  maintain 
an  optimum  noise  figure. 

The  input  filter,  while  not 
a  particularly  good  filter 
when  the  preamp  is  trimmed 
for  optimum  signal  to  noise, 
provides  some  overload  pro- 
tection to  the  MRF901.  The 
output  filter  is  a  narrow- 
band T  network  made  up  of 
tuned  circuits  L5-C4  and 
L7-C6,  adjusted  for  critical 
coupling  by  C5,  The  T-filter 
low-pass  characteristic  is 
discouraged  by  adding  the 
high-pass  inductor,  L6;  its  in- 
ductance value  is  established 
to  not  alter  the  critical  cou- 
pling  value  of  C5. 


urv&c: 


Fig  3.  Schematic  of  the  power-line  noise  source.  Numbered 

components  are  identified  below.  Fixec^vatue  resistors  are 

car{x}n  composition,  1/4  W  unless  otherwise  noted.  Numbers 

in  parentheses  identify  Radio  Shack  numbers. 

R-50k  potentiometer  (271-1716) 

SW1  -On-Off  switch  mounted  on  R  (271-1740) 

SW2-Push^t(ybreak  switch  (275^1548) 

NE-Ne-2H  neon  lamps  (272-1102) 

C7-^0.01  uF,  250  WV {272-1051) 

C8  -  5-60-pF  trimmer  (272- 1 340} 

19—6  turns  no.  14  solid  wire,  3/8  inch  dia,,  1/2  inch  long 

(formed  on  1/^incthdia.  rod) 
L10—2  turns  no.  24  plastic-insulated  stranded  hookup  wire 

(formed  tightly  over  the  center  turns  of  LI) 
Output   connectors  —  Female   BNC  chassis   type  (278-105) 
80x^^4  X  2-1/8  X  h5/8  inch  (270-239} 


Preamp  Fabrication 

The  layout  indicating  nom- 
inal dimensions  is  shown  in 
Fig.  2,  The  parts  are  mount- 
ed on  the  PC  board  using  the 
glue-down  pad  technique 
mentioned  earlier.  Excep- 
tions to  this  are  the  MRF901 
emitter  and  collector  con- 
nections. The  two  emitter 
leads  are  raised  the  height  of 
the  PC  mounting  pad  thick- 
ness using  copper  pads 
made  from  no.  14  solid  wire. 
(This  wire  is  a  common 
house-wiring  size  and  can  be 
purchased  at  most  hardware 
stores.) 

The  collector  tead  is 
carefully  bent  upward,  the 
2N3819  source  and  6.ak 
resistor  connections  sol- 
dered to  it  without  an 
intermediate  connecting 
method.  This  avoids  possh 
ble  stray  capacitance,  a 
parasitic-oscillation  preven- 
tive measure.  In  bending 
the  MRF901  lead,  do  not  ap- 
ply any  stress  on  the  lead- 
plastic  interface  (clamp  the 
lead  with  long-nose  pliers  at 
that  interface  and  bend  the 
remaining  portion  of  the 
lead). 


The  layout  is  not  critical 
First,  mount  the  MRF901; 
once  that  is  complete,  sim* 
ply  glue  the  mounting  pads 
one  at  a  time  while  mount- 
ing the  parts  (no  need  to 
wait  for  glue  drying).  L2-L4 
and  L5-L7  are  mounted  at 
right  angles  with  maximum 
separation  to  minimize  mu- 
tual coupling.  The  power- 
supply  feed  through  holes  in 
the  mounting  board  re- 
quire reaming  of  the  copper 
before  gluing  B4  and  B8 
(hand  ream  with  a  T/4*inch 
drill).  Means  of  mounting 
the  board  without  shorting 
the  foil  to  power-supply 
ground  is  required.  Two 
holes  having  fiber  shoulder 

washers   are   used   for  that 
purpose, 

Noise-Source  Circuif 
and  Fabrication 

The  noise  source  makes 
use  of  the  noise  generated 
from  a  gaseous  discharge,  in 
this  case  Ne-2H  neon  bulbs, 
At  the  receiver  output  it 
sounds  identical  to  power- 
line  noise.  Referring  to  the 
circuK  diagram,  Fig.  3,  two 
Ne-2H  neon  bulbs  are  pow- 
ered direcdy  by  117  V  ac 
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fig.  4.  Power-line  noise-source  layout  details. 
A  — PC  mounting  board,  3-V2  X  7-3/4  inch,  Cu  one  side 
B— Parts  mounting  pads,  7/76-/nch  PC  board,  Cu  ekher  one 
Of  both  sides,  y4'inch'wide  separate  pads  formed  by  fiUng 
l/Kt-inch-wide  grooves  to  remove  Cu.  Clued  to  mounting 
board  wfth  household  cement  Lefigtfi  in  inches:  BIO— 1/2, 
Bn-3/4,  B12-1,  B13-ia. 


through  Gurrent-limiting  re- 
sistors, The  circuit  includes 
a  potentiofTieter  to  vary  the 
current/noise  output  and  a 
push-button  switch  (normal- 
iy  on)  to  manually  switch 
the  bulbs.  A  tuned  circuit  is 
used  for  coupfing  out  the 
146-MHz  noise  component. 
Blocking  capacitors  com- 
plefely  isolate  the  ac  line 
from  the  output  circuitry. 
The  link-coupling  output 
provides  a  direct-connected 
high  output  and  a  second 


low  output  through  a  1&<iB 
pad.  The  low  output  is  close 
to  a  threshold  signal  (ap- 
proximately 6  dB  above  re- 
ceiver noise  with  minimum 
R)  and  the  pad  ensures  a 
50Ohm  source  impedance. 
The  fabrication  method  is 
identical  to  that  used  in  the 
preamp.  The  detailed  layout 
is  indicated  in  Fig.  5.  The  cir- 
cuit board  is  held  into  the 
mounting-box  faceplate  by 
the  panel  parts  (BNC  connec- 
tors, SW2,  and  R1). 


Alignment— Operation 

The  amplifier  is  com- 
pletely stable  without  the 
shield;  leave  it  off.  Start  by 
setting  D ,  C3,  C4,  and  C6  at 
minimum,  C2  mid-range, 
and  C5  maximum  capacity 
(note  capacitor  inset  Fig  1} 
Connect  the  noise-source 
high  output  to  the  preamp, 
and  first  trim  C4  and  C6,  fol- 
lowed by  O  and  C3  for  max- 
imum output  Next  connect 
the  preamp  to  the  low-noise 
output  and  juggle  CI,  C2, 
and  C3  for  optimum  S/N. 
During  this  final  alignment 
keep  your  finger  on  SW2, 
switching  the  noise  source 
on  and  off  white  making  the 
adjustments  ■  Considering 
the  output  filter,  I  found 
that  not  much  is  lost  by  leav- 
ing C5  at  maximum  capaci- 
ty, possibly  a  10%  gain  in* 
crease  by  juggling  C4,  C5, 
and  C6,  Selectivity  will  be 
degraded  if  the  capacity  of 
C5  is  less  than  required  for 
critical  coupling. 

My  preamp  measured  26- 
dB  gain.  However,  the  gain 


will    vary   depending   upon 

the  characteristics  of  Q1 
and  Q2.  I  have  had  no  prob- 
lems with  the  MR  F901  Ws  a 
consistent  performer  and  it 
will  take  a  lot  of  abuse.  I 
have  found  inconsistent  per- 
formance with  the  Radio 
Shack  2N3919S.  If  your  am- 
plifier gain  is  low  or  if  tiiere 
is  some  evidence  that  the 
stage  is  contributing  to  the 
noise,  try  another  transistor 
As  a  simple  test  for  this,  turn 
the  noise  source  off  (leave 
the  cable  connected)  and 
then  short  the  C1-L2  junc- 
tion to  the  mounting-board 
foil.  The  noise  should  de- 
crease at  least  6  dB. 

Some  will  raise  their  eye- 
brows looking  at  a  bipolar 
circuit  and  an  input  filter, 
but  the  consequences  are 
small  I  have  had  no  trouble 
receiving  OSCAR  10  signals, 
even  with  the  bird  on  the 
horizon.  My  antenna  is  a 
home-buiit  four-element 
yagi  with  no  cross  polari- 
zation. ■ 
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I        ^   P\\  TF 


T 


vxo 


hSn 


LOOP 
FILTER 


XTAL 
REF  OSC 


BUFFER/ 
FILTER 


ADR 
DECODE 


MIXER        P0ST-M1?(ER 

AMP 
CPU  BUS 


I 

OUT 


THE    DFS-1    CAN  BE  USED    AS  THE    HEART    OF    A    HF    SYNTHESIZED 
TT^ANSCEIVER  OESIGhl  OR  AS  A  SECOND  VFQ  FOR  EXISTIISIG  RIGS 

FEATURES: 

1)    5.0    TO    5.5  MHz    TUNING    RANGE 

2>    100  Hz    STEPS 

33    STD    BUS    PLUG  BOARD    FORMAT 

<  6  X  4.S.  56  PIN  EDGE  FINGERS  ) 
4)  a,0  Vp-p  OUTPUT  INTO  A  50  OHM  LOAD 

MODEL  DFS'1 

WIRED  S  TESTED     S  93.00 

ADO  S  3.00  P&H 

NYS  ADDRESSES  ADO  ?,S% 

OTHER  MODULES  AVAJLABLE       CALL  OR  WRfTE: 

Electronic  Systems  Consultants,  Inc. 

P,0.  Bqh    1T05,  Smtintown,  N.V.  11787        C516)  361-3142 


MODEL  PK1 

(shown  With  14K  RAM 
and  eK  ROM) 


SEE  YOU  AT 
DAYTON 


Now  you  c&n  gmt 

in  on  the  fun  on 

packet  radio! 

•  Ready  ici  jji;("iite-wir43d  &  tested 
-LOW  COST 

•  lAs.'^  ID  <cafn  easy  to  u^a 

•  &ulli-in  packet  Modem 

•  Use  wilh  c(jrnfiiJt(!T5,  leTminsiSt 
teletype  mactime^ 

•  RS2i?  SBtm  interface-  lb  \o  9600  baud 

•  Us€s  tjosh  ASCII  and  Baudot 

•  PdHirdrnmed  m  l»1ti  AX  fS  &  VADG  al  1200  or  goo  tiaud 

•  Automatically  recogni^t^  ptoineai  ol  incomitig  niessages 

•  Ovef  &0  comm^iKli 
«  €u5t0fn  catt  sign  oplian 

•  Stofes  r«c«m  niHsages  until  reque^i^d  at  i  Jaier  t»ne 

•  ^nCi  iiBUiiiipsnnMHniofiiwawifiQicniipuraan 
«  Operates  as  m  unallaiKled  repeater 
«  Aclivaie^  leitlyfM  mtAtif  to  pfirU  fnessages 

•  Board  accepts  up  to  t4K  ol  RAM 
■  Can  tie  cusiomiie0  for  LANS  arm  up  lo  ^K  HAM 

MODEL  PK-1  wired  &  tested  w/4K  RAM  $149J5 

Additional  memofy  (up  to  14K  lotal)  10.00/2K 

Manual  only— credited  with  purchase  995 

(add  S2.00  for  shipping) 

RTTY  adapter  board  1755 
Custom  cabinet  kit— includes  00/off 

switch,  LED  pw  indicator,  reset  button  &  pm  fack  34.95 

Dimensions:  4.5  x  9.5  x  1,5  mches 

Pwr  required:  +12  VDC,  approx.  200  ma. 

Contact  GLB  for  additionat  info  and  avatlabie  options. 

We  otter  J  c^mpieie  fine  of  ttsfismittefs  snti  recefvem,  strips. 

fifeselBClOf  prv^umpA,  CWtO'ers  &  synthestzers  for  amateur  &  commerdat  ustf, 

f^eQue^i  out  FREt  C9fsiog  MC  *  Visa  weicoma. 


0L6  ELECTRONKS 

Oept,  S  36  Ransier  Drive  Buffalo.  NY  14224 
716-824^7936.  9  to  4 
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HF  Equipment  Refultf  SALE 

!C-740'  9band 200*PEPxcvr w/mk:$  1099.00 869*^ 

*FRIE  PS^740  fnternal  Power  Supply  & 

SSO  Factory  Rebate  -  untfl  gone! 

PS-740  fnternal  power  supply......   159,00  149'^ 

20.00 
3900 
50^00 
59.50 
4730 
96.50 
96.50 

159.00  144« 
3900 
39.50 
19.50 


89« 


EX-?41  Marker  unit. 
*tI-7A7  FM  unit 

*EX-243  Electronic  keyer  unit 

*FU5  500  Hz  CW  filter  (1st  IF).. ^^ 
*Fl-54  270  Hz  CW  filter  (1st  IF).... 
*FL-52A  500  Hz  CW  filter  (2nd  If) 
*FL-53A  250  Hz  CW  filter  (2nd  lf( 

•FU4A  SSB  filter  [2nd  IF) 

Sli-5  8pine[ectret  desk  microphone 
HM-10  Scanomg  mobile  microphone 

MB'12  Mobrfe  mount 

*Opf'(om  a /so  for  iC-745  listed  below 

iC-730  Bband  200w  PEP  xcvr  w/mlc$S29.00  569^1 

FL-30  SSB  filler  (passband  lunm£j  59.50 

FL-44A  SS8  filter  {2fidlF)„,.„,„.  159.00144" 

FL-45  500  Hz  CW  filter , 59,50 

EX-195  Marker  unit,,.. 39.00 

EX- 202  LOA  interlace:  730/2KL/AH4  27.50 

EX-203  150  Hz  CW  audio  filter  „ „.  39.00 

B-205  Tfansverter  switcliing  urn!  29.00 

Sli-5  8- pin  elect  ret  desk  micro  phone  39.00 

Hi- 10  Scanning  mobrle  microphone  39.50 

iB-5  Mobife  mount..,.. ..„.  19.50 

IC-720A  9-band  icvr Al-30  MHz  rcvr  { 1349  00  869*^ 

FL42  500  H;  CW  filter..,.,,..,-.,  59  50 

f  L44  5i  kHz  AM  filter 49.50 

Si-5  8-pin  electret  desk  microptionc  39.00 

liB-5  Mobile  mount,, 19.50 

fC-745  9-band  xcvr  w/J'30  Mhz  rcvr $999. 00  789" 

PS-35  Internal  power  supply 160,00144" 

CFJ-455K5  2.8  kHz  wide  SSB  filler  4  00 

Hll*12  Hand  microphone  _.....-...  39,50 

Sli4  Desk  microphone  .... 39.00 

*See  /C-740  fist  above  for  other  options  (*) 


iClSl  9>band  xcvr/.l'30  MHz  rcvr  11399.00 
PS-35  Internal  power  supply.......   160,00 

Fl-32  500  Hz  CW  filter  (hi  IF) 59,50 

F143  250  Hz  CW  Itlter  (1st  IF) 48.50 

FI-52A  500  Hz  CW  filter  (2nd  JF)-^-     9^-50 
Fl'53A  250  Hz  CW  filler  (2nd  IF)- --     96-50 

FL33  AM  filter.,, 3150 

f  L70  2.8  Khz  wide  SSB  filter ......     46.50 

Hi-12  Hand  microphone 39.50 

SM'S  Desk  mfcrophone 39.00 

CR-64  High  stability  reference  xtal     56,00 
fiC-10  External  frequency  controller     35,00 

iB-18  Mobile  mount..... 19.50 

OpUom:  720/7JO/740/745/751      Regular 

PS' 15  20A  external  power  supply.....  $149.00 

EX444  Adaptor  for  CF-l/PS  15 ....       6.50 


1199 
144'^ 


g9« 
89" 


SALE 
134" 


^11 


ICOM 


•  *^#i.#^»*«4 


■   *    A    *   ■^  i 


Options  -  continued 

CF-1  Coding  fan  for  PS*1 5 , 

EX-310  Votce  synth  for  751.  R71A 
SP-3  External  base  station  speaker ... 
Speaker/Phone  patch  -  specify  radio 
BC-lOA  Memory  back-up. 
EX- 2  Relay  bo*  with  marker .... 
AT- 100  lOOwS'band automatic anltuner 
AT-500  500w 9-band  automatic  ant  tuner 
AH-1  5  ttand  mobile  antenna  w/tuner 
PS-30  Systems  p/s  w/cofri.  6*pin  plug 

OPC  Optional  cofd,  specify  2  or 4  pin 

GC'4  World  dock.*,.,*.. ****,,.. 

Hf  a  near  amptifiet 

lC-2t(L  w/ps  160-1 5m  solid  stale  amp 

VHf/UHF  base  muitt-modes 

IC-S51D  80  Watt  6m  transteiver 

EX- 106  FM  option,.,...., 

BC-lOA  MBmory  back-up 

SM-2  Electret  desk  microphone  *.** 
IC-271H  lOOw  2m  FM/SSB/CW  xcvr 

PS-SS  Internal  power  supply ..,..,. 

PS-15  external  power  supply.. 

CF-1  Cooling  fan  for  PS- 15 

EX- 144  PS15/CF.1  fan  adaptor 

AG'25  Mast  mtd,  GaSFET  preamp 
IC471H  75w  430450  SS6/CW/FM  xcvr 

PS-35  Internal  power  supply.. 

PS45  20A  power  supply..,.,.^.... 

CF-1  Cooling  fan  for  PSIS 

EX-144  PS  15/CF-l  fan  adaptor 

AG-35  Mast  mounted  preamp.,..,* 
1C^271A  25w  2m  FM/SSB/CW  xcvr... 
PS'25  Interna!  power  supply, ,,»,h.,*** 

AG-20/EX-338  2ni  preampliFiw,.,, 
IC'47iA  25w 430450 SSB/CW/FM xcvr 

AG-l  Mast  mounted  15d8  preamp 

PS-25  Internal  power  sypply.. 


Regular  SALE 

45.00 

39.95 

49,50 
139.00  129" 
8.50 

34,00 
349.00  314« 
449.00  399** 
289.00  259" 
259.95  233" 
5.50 

99.95  94" 
Regular  SALE 
1795.00  1299 


Regular 

$699.00 

125.00 

8.50 

39.00 

899.00 

160.00 

H9.00 

45.00 

6.50 

84.95 

1099.00 

16000 

149  00 

45.00 

6.50 

84,95 

699-00 

99.00 

SG.95 

799.00 

89.00 

99  00 


SALE 

599" 
112" 


759" 
144" 
134" 


989" 
144" 
134" 


619" 

699" 
89" 


Common  acceisories  for  271 A/H  and  477 A/H 


SII-6  Desk  microphone 

EX-310  Voice  sythesizer .., 

TS-32  CommSpec  encode/decoder 

UT45  Encoder/decoder  interface 

UT-ISS  UT-i5S  w/TS  32  mstalled  . 


39.00 
39.95 
59.95 
12.50 
79.95 


VHf/UHF  mobile  muhi-modes 

IC-290H  25w2rT)SSB/FMxw.TTPmic  549,00  489" 

IC490A  lOw 430-440 SSB/FM/CWjtcvr  649,00  579" 


VHf/UHf/1.2  GHz  FM 

IC-22U  10 w  2m  FM  non^digilal  xcvr 

EX- 199  Remote  frequency  selector 
IC-27A  Compact 25w 2m  FMw/nPmic 
IC-27H  Compact45w  2m  FM  w/TTP  mic 
IC-37A  Compact  25w  220  FM.  TT?  mic 
IC-47A  Compact  25w  440  FM.  FTP  mic 

UT-16/EX-3B8  Voice  synthesizer... 
IC-i20  Iw  1.2  GHz  FM  transceiver.... 

IIL42  lOwam^ 


Regular 
299,00 

35.00 
369.00 
409.00 
449.00 
469.00 

29.95 
499.00 
339.00 


SALE 
249" 

329'* 
389" 
299" 
419" 

a9" 

299" 


6m  portabie  Regutar  SALE 

IC-SOS  3/lOw  6m  port.  SSfi/CW  <cvr  $449.00  399" 
BP-10  Internaf  Nicad  battery  pack     79,50 

BP  15  AC  charger , 

EX-24S  FMunft. 
iC40  Leather  case 
SP4  Remote  speaker 


^•ii*  •*•*'*«»'■■.<■> 


*»««4*«*«*#'«..<< 


12.50 
49.50 

34.95 
2495 


Hand-held  Tramcetven 
D«Juxe  models  Replar  SALE 

IC-02AT  for2m„„,..  349.00  299" 
IC-04AT  for  440  MHz  379.00  329" 

Standard  models        Regular  SALE 

IC-2A  for  2m, 239,50  18 9» 

IC-2AT  wilhTTP, 269.50199" 

IC-3AT  220  MHz,  TTP  29995 23t« 

IC4AT  440  MHz.  HP  299.95  239« 


Accessories  for  Deluxe  models  Regular 

BP-7  425mah/ 13.2V  Nicad  Pak  -  use  BC-35  $7.50 
BP-8  800mah/8,4V  Nicad  Pak  ■  use  fiC-35...  62.50 
BC-35  Drop  in  desk  charger  for  all  batteries  69  OO 
BC'60  6  position  gang  charger,  all  batts  SALE  359.95 
BC-16IJ  Wall  charger  for  BP7/BP8  • 10,00 

LC  14  Vinyl  case  for  DIx  using  BP  7/8,..,....  17,95 
LC-02AT  Leather  case  for  DIx  models  w/BP-7/B  39,95 
Accenso ries  for  both  m odeh  Rftg U la r 


39.50 
29.50 


10.00 

18.95 

10,00 

9.50 


BP-2  425mah/7.2V  Nicad  Pak  ^  use  BC35. 
BP-3  Extra  Std,  250  mah/S.4V  Nicad  Pak . 

BP-4  Alkaline  battery  case ...,  12.50 

BP-5  425mah/10.BV  Nicad  Pak  -  use  8C35  49.50 

CA-2  Telescoping  2m  antenna.... 

CA-5  5/8  wave  telescoping  2m  antenna 

FA-2  Extra  2m  fiexible  antenna... 

CP-1  Cig.  lighter  plug/cord  for  BP3  or  Dli.... 

DC-1  DC  operation  pak  for  standard  models  17.50 

LC-2AT  Leather  case  for  standard  modefi..,,  34.95 

RB-1  Vmyt  waterproof  radio  bag 30.00 

HH-SS  Handheld  shoulder  strap ^... 14.95 

HII-9  Speaker  microphone 34.50 

HSIO  Boom  mjcrophone/tieadset „,„  19.50 

NS40SA  Vox  unit  for  HS-10  &  Deluxe  only  19.50 

tfS-lOSB  Pn  urtil  for  HS-10,.„™ 1950 

ML-l  2m  2  3w  in/lOw  out  amplifier.,, „SALE  79.95 
ML-25  2m  2.3w  m  20w  out  amplifief,...SALI  179  95 

SS-32M  Commspec  32-tone  encode*  ......„„  29,95 

Shortwave  receivers  Regular  SALE 

R-71A  100  Khz-30 Mhz digital  receiver $79900  689" 

Fl-32  50O  Hz  CW  filter. 5950 

EX-310  Voice  synthesizer 39.95 

RC-11  Wireless  remote  controller. . .     59.95 

CR-64  High  stability  oscillator  xtal     56:00 
R-70  100  Khz-30  Mhz  digital  receiver  749.00  569" 

EX-257  FM  unit , 

IC-7072  Transceive  interface,  720A 

FL-44A  SSB  filter  (2nd  IF)-.......,, 

FL-63  250  Hz  CW  filter  (1st  IF) 

SP'3  External  speaker 

CK  70  (1X^299)  12v  DC  option..... 

MB42  Mobile  mount,...,.......... 


38.00 
112,50 
159.00  144" 

48,50 

49.50 
9.95 

!9M 


V7S4- 


HOURS:  Mon.  thru  Fri.  9-5:30;  Sat 9-3 

Milwaukee  WATSIme  1*800-558-04 11  answered 
evenings  until  8:00  ptrt  Monday  thru  Tfiursday 

Please  use  WATS  line  for  Placing  Orders 

For  other  mformaimn,  etc.  please  use  Regular  line 


Order  Toll  Free:  1-800-558-0411 


tn  Wtwconsln  (ouisldB  Milwaukee  Metro  Ar^a) 

i '800-242-51 95 


iMJEH 


Inc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 


WICKLIFFe.  Ohio  44092  ORLANDO.  Fla.  32803 
28940  Euclid  Avenue  621  Commonwealth  Ave. 

Phone  (216)  585-7388  Phone  (305)  894-3238 

Ohio  WAIS  1-800-362-0290       Fta.  WATS  1-800-432-9424 

^''  1-800-321-3594  Prll*  1-800-327-1917 


-AES  BRANCH  STORES 

ORLANDO.  Fla.  32803      CLEARWATER.  Fla.  33B75     LAS  VEGAS.  Nev.  89106 


1898  Drew  Street 

Phone  {813)461-4267 

No  in^ State  WATS 


1072  N.  Rancho  Drive 

Phone  (702)  647-3114 

No  In-State  WATS 


Associate  Store 

CHICAGO,  Illinois  80630 

EHICKSON  COMMUNICATIONS 

5456  N.  Milwaukee  Avenue 

Phone  (312)  631-5181 


Qliio 


No  Nationwide  WATS     2"S  1-800-634-6227  ?,Sn-800-62 1-5802 


UtMl03S 


vt 


When  You  Buy,  Say  73 


r§ 
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Spenser  Wbippte^  Ir 
c/o  73 


Ishmod's  Journal 

What  really  happened  on  that  lonely,  uncharted  rock? 

And  what  was  the  eerie  glow? 


In  April  of  1984,  we  pre- 
sented (or  at  least  tried  to 
presem]  the  story  of  hh- 
mod's  fourriai  As  tbougf) 
still  troubled  by  some  un- 
seen force,  the  story  ran 
afoul  of  production  prob- 
/ems  and  was  abruptly 
abbreviated  in  its  presenta- 
tion. It  was  to  be  con- 
tinuedonasut> 
sequent 


page,  and  to  this  day  sonne 
of  us  don't  know  what  hap- 
pened. 

Last  April  when  we  saw 
the  printer's  proofs  we  were 
dumbfounded.  Concern 
and  curiosity  turned  into 
rage;  fingers  were  pointed, 
the  telephones  were  glued 
to  our  ears.  We  had  no  tinne 
to  lay  out  the  issue  again, 
and  besides,  we  couldn't  find 
the  missing  galleys.  Then 
there  was  the  prob- 
lem with  the 
errant 


reference  to  a  nonexistent 
page.  Typesetting  had  a 
mysterious  glitch  that  wiped 
out  not  only  the  Ishmod  file 
but  also  our  on-line  author 
information.  The  hard  copy 
provided  by  author  Spenser 
Whipple  was  not  in  the 
folder,  and  Whipple  was  out 
of  the  country  again. 

We  swallowed  hard  and 
figured  we  could  recon- 
struct the  missing  material 
and  get  it  into  an  upcoming 
issue.  Well,  it's  taken  a  year. 
Like  the  journal  itself,  the 
telling  of  this  story  also 
seems  to  invite  the  unex- 
pected and  unex- 
plained. We  hope 
that  with  this  ef- 
fort Ishmod's  stQty 
and  its  impact  oh 
mankind  will  be  at 
last  understood.  The 
story  begins  with  the 
last  [and  unfinished] 
sentence  on  page  65  of 
the  April   1984,   issue.— 
Eds. 


The  rocks  of  the  island  ex- 
hibited the  incredible 
capacity  to  alter  the  infun- 
dibuliform I'll  try  to  ex- 
plain. 

Once  the  five  DXpedition- 
ers  left  the  calm  water  of 
Chatrapur  on  the  morning  of 


June  25,  their  main  task  was 
to  convince  the  captain  of 
the  chartered  boat  to  follow 
Ishmod's  directions.  The 
captain  had  sailed  these 
waters  for  nearly  40  years 
and  couldn't  accept  the  fact 
that  there  was  any  piece  of 
land  waiting  at  the  coordi- 
nates on  the  crude  map  laid 
out  before  him.  Still,  Ishmod 
and  the  others  had  managed 
to  scrape  together  the  fare 
that  had  been  settled  on 
after  considerable  haggling. 
The  captain  would  indulge 
their  foolish  pursuit  because 
he  was  being  paid  to  do  so. 
The  day  loomed  bright  and 
promising.  Ishmod  double- 
checked  his  fixes  and  as- 
sured the  captain  that  they 
were  on  course- 
Once  underway  and  clear 
of  the  rocks  and  shoals  near 
land,  a  battery-powered  all- 
band  portable  radio  was  un- 
packed. If  they  were  going 
to  spend  a  week  on  the  air, 
they  hoped  band  conditions 
would  be  optimum.  The  odd 
thing  was  that  the  longer 
they  traveled,  the  stronger 
band  conditions  seemed  to 
get— not  just  the  lower  fre- 
quencies but  across  the  en- 
tire spectrum.  No  matter 
where  they  tuned  there  was 
activity,  and  all  this  on  a 
shorttelescoping  whip.  They 


figured  they  were  in  for 
some  great  operating.  Little 
did  they  know  what  they 
really  had  watting  for  them. 

Ishmod  figured  that  they 
would  make  land  about 
noon.  At  11:30  Dinpoor  and 
Navi  began  to  scan  the  hori- 
zon with  borrowed  binocu- 
lars. By  12:30,  all  were  a 
little  worried.  And  then  they 
saw  it;  in  fact,  they  had  al- 
most rammed  it.  Ishmod 
and  the  others  were  all 
pointing.  The  captain 
cursed,  jammed  the  boat's 
throttle  into  reverse,  and 
flicked  at  his  stubble,  una- 
ble to  believe  what  he  saw. 

They  made  their  ap- 
proach on  the  southern  or 

leeward  side  and  glided  up 
to  an  uncharted,  solid-rock 
island  in  the  Bay  of  Bengal 
They  scrambled  up  the 
rocks  with  a  whoop  Ishmod 
took  four  sightings  on  the 
stable  footing,  made  his  cal- 
culations, and  proclaimed 
their  triumph.  The  captain 
yelled  to  them  to  get  their 
gear  unloaded  so  he  could 
get  back  before  dark.  Ish- 
mod went  over  a  copy  of  the 
chart  with  the  captain  while 
the  others  carried  their 
equipment  and  supplies 
ashore.  The  captain  told 
them  to  be  ready  one  week 
from  the  day.  If  the  weath- 
er was  bad,  he'd  be  there 
the  following  day.  Soon, 
fshmod,  Putra,  Hator,  Din- 
poor,  and  Navi  were  quite 
alone. 

Using  his  crude  map,  Ish- 
mod began  to  walk  the  is- 
land, his  friends  chattering 
along  behind  him.  They  all 
thought  they'd  check  out 
their  new  home  before  set- 
ting up  the  two  base  camps 
at  the  extreme  ends  of  the 
kilometer-long  monolith. 
There  appeared  to  be  no 
vegetation  except  for  the 
marine  growth  near  the 
water's  edge,  and  there  was 
little  of  that.  Although  it 
would  matter  a  great  deal 
later  on,  no  one  seemed  to 
notice  the  lack  of  fish,  crabs, 
or  barnacles  near  the  shore. 
Luckily,  they  had  planned 
for   the  worst  and    had 


brought  along  plenty  of 
fresh  water. 

There  were  several  things 
about  the  island  that  struck 
Ishmod  as  odd,  yet  in  his  erv 
thusiasm  he  had  brushed 
them  aside.  The  island  ap- 
peared to  be  solid  rock, 
worn  smooth,  he  supposed, 
by  the  action  of  water  and 
the  grains  of  sand  sus- 
pended in  it.  There  were 
some  rather  curious  depres* 
sions  at  about  the  midpoint 
of  the  island,  trailing  off  to 
the  water  in  the  north.  The 
rock  of  which  the  island  was 
composed  had  a  definite 
metallic  sheen  when  the  sun 
struck  it  just  right.  In  fact,  as 
they  walked,  the  island 
seemed  to  blend  into  the 
surrounding  water,  which 
perhaps  could  have  ac- 
counted for  the  island's  lack 
of  visibility.  According  to 
the  oceanographic  refer- 
ence he'd  carried  with  him, 
they  had  arrived  at  nearly 
high  tide  and  still  had  about 
a  meter  and  a  half  between 
their  feet  and  the  water.  Ur^ 
less  there  were  to  be  a  storm 
they'd  be  dry,  he  thought 

It  took  about  two  hours  to 
make  their  way  around  the 
entire  island  and  return  to 
where  they'd  left  their  sup- 
plies and  radio  equipment 
Navi  turned  on  the  portable 
radio  again  to  check  condi- 
tions. The  bands  seemed 
strangely  quiet  now.  The 
only  signal  he  could  copy  at 
all  was  a  maritime  mobile. 
The  freighter  was  about 
10CX>  miles  off  the  western 
coast  of  South  America  on 
its  way  to  Easter  Island, 

They  divided  up  the  radio 
equipment,  wire  antennas, 
tents,  sleeping  bags,  and 
food  and  water.  Dinpoor 
and  Navi  would  set  up  the 
40-  and  80-meter  station  at 
camp  1  at  the  east  end  of  the 
island.  Hator  and  Putra 
would  set  up  the  20-meter 
station  at  camp  2  on  the 
west  end.  Ishmod  planned 
on  rotating  between  the  two 
as  needed,  although  he 
would  sleep  in  Hator's  large 
tent  Setting  up  the  camps 
did  not  go  well.  Dragging  the 


Quick  charge  cordless 

soldering  iron,  up  to  125 
electronics  joints  per 
charge.  Total  recharge 
fn  less  than  4  hours. 
Isolated  tip  design  one 
of  more  than  2  dozen 
iSO-TiP  and  oryx  irons 
available,  write  for  free 
catalog  and  name  of 
nearest  distributor 

A  Hot  Tip 


Cordless 
Soldering 


No   7700 

QUICK  CHARGE 

Cordless 

Soldering  Iron 


-    ISOflTIF 


ORYX 

WAHL  CLIPPER  CORPORATION 

Sterling.  (Iljnois  61081  •  (815)  625-6525 


gasoline-powered  genera* 
tors  to  opposite  ends  of  the 
island  was  very  difficult  and 
many  trips  had  to  be  made. 
The  tent  pegs  were  worth- 
less. They  couldn't  be  driven 
into  solid  rock.  Finally,  by 
using  some  of  their  supplies 
stacked  at  the  corners  of  the 
tents,  they  managed  to  at 
feast  make  some  shelter. 

It  was  very  dark  before 
they  could  stop  to  have 
some  supper  and  talk  about 
the  beginning  of  their  adven- 
ture. With  the  gasoline  gen- 
erator running  in  the 
background  and  with  the 
light  of  a  single  camp  lan- 
tern, the  five  decided  to 
tune  the  bands  just  once  be- 
fore splitting  up  and  getting 
some  sleep.  They  turned  on 
the  Hammarlund  HQ-170 
they'd  been  lent  from  the  ra- 
dio club  at  the  university 
and  began  to  scan  across  the 
75-meter  band. 

While  their  modest  an- 
tenna consisted  only  of  a  di- 


pole  suspended  about  4 
meters  above  the  island's 
surface  by  primitive  wooden 
tripods,  they  had  expected 
more  than  the  dead  quiet 
that  greeted  them.  Navi 
went  out  to  check  the 
ground  connection  to  the 
length  of  copper  wire  they'd 
thrown  into  the  water.  He 
tightened  the  wing  nut  an- 
other half  turn  and  started 
back  to  the  tent  Off  to  the 
north  he  thought  he  could 
detect  a  faint  silvery  glow, 
but  it  seemed  to  fade  the 
longer  he  looked  at  it 

Back  inside  the  tent,  as 
Putra  slowly  rotated  the 
main  tuning  dial,  they  heard 
first  one  voice  and  then  an- 
other answering;  both  were 
speaking  in  what  sounded 
like  Slavic.  Then  almost  to- 
gether they  realized  that  the 
voices  they  heard  seemed 
not  to  be  coming  from  the 
speaker  in  the  tent  but  from 

Continued  on  page  225 
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/ames  V^ex  WBJCQA 
PO  Sox  566 
irwin  FA  1S642 


Don  the  Dayton  Hat-tenna 

Put  a  cap  on  your  communication  problems 
with  a  rubber  duck  that's  heads  above  the  rest. 


Your  HT  and  mine  prob- 
ably have  a  few  things 
in  common.  For  one,  there 
is  the  belt  clip,  either  on  the 
HT  or  its  leather  case.  Its 
purpose,  of  course,  is  to 
leave  your  hands  free  for 
more  important  things  like 
scrounging  through  goodies 
at  a  hamfest  or  when  using 
a  speaker-mike.  Very  con- 
venient. 

Another  common  item  is 
the  ever-present  rubber 
ducky.  Its  compact  design 
is  a  natural  for  the  HT.  With 
the  HT  on  your  belt,  how- 
ever, the  antenna  location 


can  make  it  very  difficult  to 
hear  others  and  be  heard 
yourself.  Very  INconve- 
nient!  Many  of  us  have  uti- 
lized the  popular  Statue-of- 
Liberty  mode  of  operation 
in  a  last  ditch  effort  to  pull 
in  that  weak  signal  or  make 
ourselves  heard  on  that  dis- 
tant repeater. 

A  couple  of  years  ago, 
while  at  the  Dayton  Ham- 
vention,  the  need  for  a  prac- 
tical solution  to  this  prob- 
lem became  quite  apparent. 
Ed  WB3LHG,  my  good  friend 
and  co-hatcher  of  strange 
ideas,  had  fabricated  a 


quarter-wave  whip  using 
stainless  steel  wire  and  a 
BNC  connector.  When  used 
on  the  hand-held  it  was  very 
effective  both  as  an  an- 
tenna and  as  a  means  of 
clearing  a  path  through  the 
crowded  aisles.  (If  you've 
ever  taken  a  stroll  through 
the  Hara  Arena  during  the 
hamfest,  you'll  get  my 
point!) 

During  an  exchange  of 
ideas,  we  saw  a  few  people 
wearing  hardhats,  presum- 
ably to  protect  them  from 
the  sun  or  rain —  it  has  been 
known  to  rain  at  Dayton! 
These  were  similar  to  the 
safety  hats  worn  by  con- 
struction workers  except  for 
one  important  difference. 


On  top  of  the  hat,  seeming 
to  tower  above  everyone 
and  everything,  was  a  rubber 
ducky!  A  great  idea,  but  we 
decided  it  might  be  a  little 
too  uncomfortable.  Be- 
sides, I  didn't  think  hardhats 
were  too  easy  to  come  by. 

The  logical  alternative 
was  to  change  from  a  hard- 
hat  to  a  soft  cap,  and  after 
a  little  experimenting.  I  went 
ahead  with  that. 

I  found  that  the  antenna 
could  be  supported  easily 
by  using  brass  shim  stock  as 
a  base  to  which  could  be 
soldered  a  BNC  connector. 
This  also  served  as  an  effec- 
tive ground  plane.  Punching 
a  3/fl"  hole  where  the  two 


Photo  A.  WB3LHC  putting  a  Hat-tenna  through  its  paces. 
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Photo  B,  Strips  of  shim  stock  before  attachment  of  the 
BNC  connector.  Hat  size  will  determine  the  length  of  the 
strips. 


X 


Photo  C  Connector  and  strip  assembly  ready  to  be  placed 
inside  of  the  hat  Be  sure  the  coax  can  reach  at  least  to  waist 
level. 


strips  form  an  X  provided 
access  to  the  center  con- 
ductor The  cable  I  used  is 
RG-174.  It's  more  flexible 
than  heavier  cable,  and  its 
smafl  size  makes  it  perfect 
for  this  application. 

Some  patience  is  needed 


when  instafling  the  ground 

plane/connector  assembly 
inside  the  hat.  By  carefully 
cutting  the  lining  with  a  ra* 
zor,  the  shim  stock  can  be 
inserted  behind  the  lining  of 
the  hat  Determine  where 
the  BNC  connector  will 


Photo  D,  Fitting  the  shim  stock  under  the  lining  of  the  hat.  A 
piece  of  fabric  or  cloth  tape  can  be  placed  over  the  exposed 

area 


come  through  the  top  of  the 
hat  and  cut  a  small  neat 
hole  accordingly.  The  coax 
is  also  fed  through  the  lirv 
ing  to  the  rear  of  the  hat 
where  it  exits  to  drop  down 
to  your  HT;  it  can  be  coiled 


up  inside  the  hat  when  not 

in  use. 

Comparisons  between 
the  Hat-tenna  and  rubber 
duckies  mounted  on  the  HT 

show  a  noticeable  improve- 
ment in  performance.  ■ 


I 


\bur  Ham  "Hibc 

Headquartei«! 


Call  Toll  Freo  800-221-0860 

Tubes 


3-400Z 

3-5O0Z . 

4-400A 

4CX250B . . . 

572B 

811A 

813 

6146B 

6360 

6883B , 


4       1      *>     * 


*'      *      *      4 


$85.00 
.  85.00 
.80.00 
.55.00 

.42.50 
.  12.00 

.  .  7.00 
.  .  4.25 
. .  6.75 


7360 $10.00 

7735A 27.50 

o122 i.  110.00 

8156 12.50 

8643 82.50 

8844 26.50 

8873 175.00 

8874....... 195.00 

8877 495.00 

8908 12.50 


MRF  245/SD 
MRF  454..  . 
MRF  455.  .  . 


PL258  

UG 175/1 76 

UG255/U 

UG273/U . . . . 
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Semiconductors 

16.  $30.00      MRF  644 

18.95      SD1088 

13.95      2N305S  . 

2N6084 . 

RF  Connectors 


*  *  *  * 


!>»**■ 


4      4      »      4 


10/$4.95 

.  10/8.95 

.10/1.60 

2.50  ea. 

2.25  ea. 


M358 

Type  "N"  Twist  on 

(RG8/U) .$4.75 

Minimum  Order  $25.00 


$23.95 
..  19.95 
..      -75 

. . .  12.50 

.2.50  ea. 
.1.75  ea. 


ea. 


CeCo 


Allow  $3.00  nnin.  for  UPS  charges 


COMMUNICATIONS,  Inc. 

2115  Avenue  X  BrooKfyn,  NY  112;J5 
StRVfNG  THS  mOUSTRy  SiNCB  J9??  Phone  (718)  646  6300 

Caff  CBCO  ^of  Your  CC7V  Secuni^  And  Coior  Production  ReQwremsnis 


THE  EXERCISER 

rS  ALL  YOU  EVER  NEED  FOR 
EFFECTIVE  BATTERY  MANAGEMENT 


ARE  YOU  EXPERIENCING  BATTERY  PROBLEMS  WITH  YOUR  PORTA- 
BLE RADIOS? 

DO  YOU  REPLACE  YOUR  BATTERES  m  LESS  THAN  3  YEARS? 

DO  YOU  CHARGE  YOUR  BATTERIES  EVERY  DAY? 

DO  YOU  LET  YOUR  RADIO  GO  DEAD  BEFORE  RECHAf^lNG? 

F  YOU  ANSWERED  *YES'  TO  ANY  OR  ALL  OF  1\^  ABO\fE  QUES- 
TIONS, YOU  NEED  THE  fiATTHRY  EXERCISER 

REGUUR  EXERCISING  Of  YOUR  BATTERfES  EXTENDS 
THEIR  LIFE,  PREVENTS  EXCESSIVE  CAPACITY  LOSS  FROM 
OVERCHARGING,  AND  REMOVES  THE  MEMORY  EFFECT, 

The  EXERCJSEfl  fits  inskte  your  chaf9«r  {onry  3  iok3er  connectons  required)   Sinv 
piy  press  a  button  and  the  EXEFlClSER  will  discharge  your  battery  down  to  the 
rocommend^  voltage,  thert  aiitomatk^lly  lufn  on  your  chargor  and  re^arge  youf 
battery  to  fult  efficiency,  wittuiui  any  etfort  on  your  part- 

ONLY  $22.95 

FOR  MORE  INFORMATION  WRITE  OR  CALL 

DEISENROTH  MANUFACTURING 

575  Montgomery  Pike 

S.  Williajrapwl,  PA  17701 

B10NE  717^322-3311 


t.t 
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^UPYOURERP^ 


1, » 


MAGNET  MOUNTS 

Fof  KT  owners  operating  inside  a  vehicle  and  want* 
ing  increased  T/R  range,  RF  PRODUCTS  has  th«  low 
cost  solution. 

Remove  your  BNC  anlenna  from  the  HT  and  mount 
on  the  RF  PRODUCTS  BNC  magnet  mount.  Install  the 
magnet  mount  on  the  roof  (op  and  connect  the  BNC 
co-ax  connector. 

The  magnet  mount  (pad  no.  1 9^445)  has  10  feet  of 
small  (&32^  co-ax  with  BNC  conector  attached. 
PRICE  $15.95  M.O.  or  cashiers  ck..  via  UPS  gnd,  Fla, 
residents  add  5%  tax,  For  air  UPS  add  $3.25 
The  RF  PRODUCTS  Magnet  Mounts  am  one  of  ttie  few  mounts  available  that  can  be  repaired 
should  the  co-ax  cable  tie  damaged.  The  large  surface  area  capacitance  disc  provides  proper 
ground  plane  coupling  for  1M  and  M  wavelength  VHF  and  UHF  antennas. 
MODELS  AVAILABLE  WITH  THE  FOLLOWING  CONNECTORS  &  CO-AX  TYPES, 
ANTENNA  CONNECTORS:  BNC.  TNC,  1  1/8'  (MOT.),  5/16-24  STUD,  3^24  SOCKET. 
CaAX  CABLE  RG-122AJ,  RG  SSAAi.  mini  8X. 
TRANSCEIVER  CONNECTORS:  BNC,  TNC,  PL-259.  type  N. 


RF  PRODUCTS 

P.O.  Box  33,  Rock  (edge.  FL  32955.  U.S.A.  (305)  6210775 


NEMAL  ELECTRONICS  INTL.,  INC. 


avail^ale  in 

FT.  ftOLLS 

Ofl«V  / 

T>lCFOOT    /j 


intMrt  Hrttt  tuiian 

«ft]iji{tm«n] 


your  one  stop  coax  supplier! 

SATELUTE  CONTROL  CULE , 

5 TYPES  AVAILABLE!      [nEWIU  Lowest  Loss) 

^  TVPtI  ""^f^^  TYPE  a 


MSirvKl 


IMMfM 


TYPES 

t-Kmiwt 


TYPE! 


TVF1< 

i-nnntiifi^iH 


TaiedCmper 


uTin^i'initfmt 


7«  Itb^ 


TYPES 


t«  III 


Dmlln 
IhwiMf 


Ciiir  for  IVW  FT  prkcring 


N«mftl    QifffrTi    me    qullity    canatruchon    HGS9/U    CODt^er    $h4#ldm  'lofnil  ipvifJANC^? 

^4  COndMCf^f^,  linnAd  copper  d^am  wit^s.  and  a  rrue  direct  bunal  poly-eFhyicm^  lac*'^-' 


HARDLINE 

Two  styles,  two  siies  for  all  InstallatlDn  needs 

*  Aluminum  Ou1»r  Conduclor  wllh  PQlvtthvtefid  Jackit 

1/2  Ificti  loss    ABiiWmn   ,v,.      ^DMH? 

3,68  dii/100  IE.  M'  momi......SMSfil 

7/8  inert  I0SS   .2fl  dflyiCtO  ri.  i^     30  Mhj 

2M  [].y/U10  (I.  !?^  1000  MH^    .  .  .W,25/n. 

*  Corrtiipitsd  Cappar  Outir  Coaifuciot  ulth  Palyeihyltnt 
JsckM 


1/2  Inch  IMS    38dB/100n 
(FLCI^SOJ)   2  7ada/1DQfl 

7/S  Inch  loss    .l3dS^100n. 
(aC12  7aj)    13    dS/IOOft 


m 


30  MHz 
1D00  MH^ 

10Q0  UHt 


...,,S159/tt 
S3  92/n 


COMPARE  m  213 


B5   dB/lOOta?  10OOMHH 


HARDLINE  CONNECTORS 

m  inch  ^lummum  UHF  M/F  Si 9  OD    Ty^  14  hil/F  S22  DO 
rm  indi  aluminum  U^F  M^F  S49  {»    Type  N  WF  $43.00 

1/2  indi  copfier  UMF  WF  S22  00    Type  N  M^  $22  DO 
7/1  tndi  copper  UHF  M/F  MS.OO   Type  M  M/F  }49  00 

Oabf*  '  Se  00  pet  iQO  ft. 

CHmr^a  card  =■  ofdmn  oiw/  530  Qolf. 
COO  ifid  12.09.  Fl0ti4»  Htitd^nm  m^  5%. 


FACrO^y  AUTHOmZED  DlSTRtBUTOR 

AMPHEhiOL  CABLEWAVE,  COLUMBtA,  KtNGS 

8L0NDER-T0NGUE,  TYTON,  B&K 


COAXlAi  Utlt 
MULTieOllDilCTDfl  CAILE 
00«MECTOBS«WPTIIIS 
HARDLINE 
CABU  TIES 


SMATV  PRODilCTS 

COAX-SEAL 

COMPUTIB  CAILI 

CRIMP  TOOLS 

FIELD  STBEKGTH  METER 


COAXIAL  CABLE  SALE 

POLYETHYLENE  DIELECTRIC 

RG-fl/U  96%  stijeld  Mil  Sp^c  ,._.„. ,.($2&, 00/ IQO)  or  3l*/n. 

RG11U  %%  shield  75  ohm  mtl  sm.. ..,2S»/ri, 

RG-S5B/U  double  shield  {RG-58  SiEC)  50  Ohm 45»/ri, 

RG58U  mil  spec  96%  sJijgld (SIO  DO/lDO)  or  ll'/TI. 

RG62A/U  gefe  shield  mil  spec  93  ohm..  |?^/f|. 

R6174/U  min  50  II  ml  spec lO'/tL 

RG213  nonconEaminatrnq  96"^  shield  mil  SOBC 36*/fl. 

RG3M/U  double  silver  shiekl  50  ohm S1.65/fl. 

RG2 14/11  tinred  copper^. .,..*.*..  %*tn 

RG2 1 7/U  doL  til?  shie  Id  50f1  5/8"  OD 8&«/f L 

LOW  LOSS  FOAM  DIELECTRIC 

RGSX  (Mini  fl^  S5%  ■;Mu:':irj  fSl5  mim)  oi  l7*/n 

RG3U  80%  shield  , ($19  00/100)  or  22*/tt 

RG  8;u  97%  shield  11  gy.  («<j.  BeUen  8214} 31*/tt 

RGSflU  80%  shield .::....„.,..     OT'/ft 

RG5SU  %%  shield lO'/fi 

RGS9/U  100%  m  ShiekJ  TV  lypt!  10«/(t 

RG59/U  70%  Goppef  sh«W  Og-Zlt 

KEAW  DUTY  ROTOR  CABLE  2-16  ga  6^20  oa  36Vtt 

Rotor  cab^  2-18  ga  6h22  ga  Poly  burial  Jlil  19*/ It 

CoEHptelie  line  of  ntuiriconducEQ^  C3bl#$  avaiF^Ne 

CONNECTORS  MADE  IN  USA 

Ajnphen(H  Pi  2S9  89" 

Fl  259  sndim  SO  23  65*  tA,  m  lQ/tS  9§ 

Doubte  Male  Conn«(Of  fl  79 

PL -258  Double  f^emaie  CdimecliM  99* 

PL  259  Si^vp  Teioii  mt$  1%  ^  u 

fleducer  U&ITS  or  TTS  22*  ly  10^  00 

II&755  iPL'259  to  BNC)  _.. ,t2  95 

EllQw  rtl359)  Ut^F  ESbCMT  $f  79 

F^aAnVtflie)  21^01  1CVG  00 

UG  21  IVU  Type  N  Uilfe  for  RGS.  Aizit^nol  $3  00 

U&BBDU  M  W*  iDr  flG^58.  Amphencl  $t  75 

U6  ?73  ffliC-PL259  Amphfifiqi  ^ £3  00 

3/t&  nch  Hike  Plug  lot  Covins  $&  foilcif)  $t  25 

S3. 00  p«r  TOO  a 
Conrjecf&rs  —  «dd  *0^.  fJ.OO  minim  um. 
Orders  umfer  S20  Add  52  mddttioft»l  p/tis  ihippinq. 
Charge  c^rd  —  orders  over  SJG  on /jr. 
COD  a^d  $2 MO.  Fionda  Reitdenn  add  S**. 


■■ofit'iCii'd 


12240  N.E.  14th  Ave. 

No.  Miami,  FL  33161 

Telephone:  (305)  893-3924 


IN  STOCK 
-  OVER  500  ITEMS 
COMPLETE  LINES 


FULL-FEATURED 
REPEATER  CONTROLLER 


FOR  USE  WITH  VtC-20  or  C-64 

^  Prog  ram  On  Auto- Stall  Cart  ridge 
100%  Machine  Language 

^  Completely  Programmable 
With  DTMF  Commands 

»  Simple  Interface  To  Your 
Repeater.  Schematic  Included 

*  Full -Screen  Status  Indicators 
And  Keyboard  For  Local  Control 

»  Autopatch  Includes  Reverse 
Patch  And  Toll  Restrict 

•  3  Selectable  CW  IDs.  One  Is 
User  Programmable 

»  Dozens  Of  Additional  Features 

ROM  Cartndge For  VIC-20 orC-64.  S^^. 95 
Interface  Board  Witf^  DTMF  Decoder 
And  Connections  To  Phone  Patchy  Ji^V.  95 

To  Order :  Visa  Mastercard.  COO.  Call 

614-882-8965 

Or  Send  Check  Or  Money  Order  to 

Si  lEMWic  issm  I  MEyi  cKsmn  ixc 

134  Graphic  Way 
Westerviile.Ohio  43081 

SotJCily  Cor^ipuier  Afid  Two  CW  10 
Messages  When  O'tterinct 


Our  Latest  Releases 

C  64 

Best  Of  Games 

S10  00 

C-B4 

Besi  01  Educftlional 
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WITH  PRIVATE  PATCH  II  YOU  SPEND 
YOUR  TIME  COMMUNICATING  . . . 
NOT  WAITING  TO  TAKE  CONTROL 


PRIVATE  PATCH  II  allows  communications  to  pro- 
ceed back  and  forth  as  rapidly  as  on  a  telephone. 
There  is  no  waiting  for  sampling  circuits  to  acquire 
each  time  the  mobile  transmits. 


The  PRIVATE  PATCH  II  VOX  system  offere  a  substantial  improve- 
ment over  sampling  autopatches  in  time  spent  waiting  forcontrof! 

EXAMPLE:  Suppose  you  made  10  phone  calls  —  9  completed,  1 
busy  —  assume  the  completed  calls  average  20  talk  exchanges 
each,  180  total. 

You  would  spend  360  seconds  (6  minutes!)  waitfng  for  control  if 
you  were  using  a  sampling  patch  that  samples  every  two  seconds 
(180  waits  X  2  seconds  =  360  seconds).  H  is  a  severe  mco/j- 
¥enience  to  have  to  press  the  button  for  a  seeming  eternity  before 
you  can  be  heard  on  each  and  every  mobile  reply. 

With  PRIVATE  PATCH  II  there  is  no  lost  time  waiting  for  control  on 
ail  9  completed  calls.  However,  the  busy  call  would  cause  a  15 
second  wait  for  the  control  interrupt  timer  to  return  control  to  the 
mobile. 


SUMMARY 

CONTROL  WAITS 


Tl¥E  WAITED 


Private  Patch  II 
Sampling 


1 
180 


15  seconds 
6  minutes 


If  the  sampling  patch  has  a  circuit  that  "slows  the  sample  rate 
when  telephone  audio  is  present^"  the  speed  of  acquisition  is 
made  even  slower.  The  wait  time  increases,  and  the  phone  party 
can  say  perhaps  25  or  more  words  before  they  can  be  cut  off. 


WHY  LAND  MOBILE  PROFESSIONALS  AVOID 
SAMPLING  PATCHES 


p  *  * 


The  majority  of  radios  on  the  market  (especially  synthesized  and 
relay  switched  types)  do  not  T/R  quickly  enough  to  give  accep- 
table results.  Often  engineering  level  modifications  are  required 
to  improve  T/R  response  time. 

The  slower  the  T/R  response  time,  the  longer  the  sample  must 
last.  And  of  course  no  telephone  audio  is  heard  during  the  sam- 
ple. Just  noise.  The  result  is  lost  words  and  sytlables  which  are 
proportional  to  T/R  response. 

Acquiring  and  maintaining  control  (in  order  to  communicate) 
becomes  erratic  when  the  mobile  is  less  than  full  quieting.  This 
causes  a  severe  loss  of  range. 

The  base  station  radio  can  not  be  equipped  with  a  linear 

amplifier,  and  operation  through  repeaters  (that  have  hangtime) 
is  not  possible  with  a  noise  sampled  patch. 

VOX  autopatches  overcome  each  of  these  shorlcommgs,  in  fact, 
nearly  all  simplex  patches  sold  in  commercial  service  are  the 
VOX  type- 
Gould  these  be  some  of  the  reasons  that  the  competition  refers 
to  their  VOX  patch  as  "our  favorite  commercial  simplex  patch'*? 

FORGET  AMATEUR  GRADE  SAMPLING  AND  STEP  UP  TO  A 
COMMERCIAL  GRADE  PATCH,  PRIVATE  PATCH  II! 


THE  SMARTER  AUTOPATCH 


FEATURES 

•  CW  ID  (free  ID  chip)  •  Selectable  tone  or  pulse  dialing  •  User  pro* 
gfammable  toll  restrict  •  Five  digit  access  code  *  Ringback  (reverse 
patch)  •  Busy  channel  ringback  inhibit  (will  not  transmit  on  top  of 
someone)  •  Three/six  minute  *1ims-out"  timer  is  resettabie  from  the 
mobile  •  Modular  phone  jack  and  seven  foot  cord  •  Available  in 
12  VDC  or  115  VAC  version 

ALSO 
r^  14  day  return  privilege  —  when  ordered  factory  direct. 
t^  One  year  warranty  —  compare  to  their  six  months, 

CONTACT  A  LOCAL  DEALER  TODAY 
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Joseph  I  Cm  /C4/PV 
5440  South  Bth  Road 
Arlington  VA  22204 


Zounds!  Grounds! 

Here  are  the  down-to-earth  details  you  need 
to  install  a  perfect  ground  system. 


Every  book  on  longwire 
or  vertical  antennas 
stresses  the  need  for  a 
good  ground.  If  you  have 
ever  tried  to  make  an  end- 
fed  longwire  work  wrthout 
a  good  ground,  then  you 
understand  why  it  is  so  im- 
portant. We  are  also  told  in 
countless  books  and  arti- 
cles that  a  good  ground  is 
necessary  to  prevent  TVI 
and  protect  against  light- 
ning, What  is  left  unsaid, 
perhaps  assumed  to  be 
universal  common  knowl- 


* 


4-6 


fig.  T.  An  ungood  ground 


*  aifAlO   fSMORD 


edge,  is  what  constitutes  a 
"good"  ground.  More  perti- 
nent to  most  amateurs,  per- 
haps, is  how  do  we  obtain  a 
good  ground?  For  most  am- 
ateurs, the  answer  is  easy 
to  achieve. 

What  Is  Not  Adequate? 

One  way  of  defining  an 
adequate  ground  is  to  de- 
scribe situations  that  are 
not  adequate.  Some  ama- 
teurs try  to  use  the  third- 
wire  ground  of  the  ac  pow- 
er line  serving  their  shack 
as  an  rf  ground.  After  all,  it 
is  grounded,  isn't  it?  Well, 
that  depends  on  what  we 
mean  by  grounded.  That 
third  wire  in  the  power  sys- 
tem may  be  many  wave- 
lengths from  the  point 
where  it  is  connected  to 
earth  ground.  To  dc  and 
low-frequency  ac  (e.g.,  60 
Hz),  such  a  wire  is,  indeed, 
low  resistance.  But  to  rf, 
such  a  long  ground  wire  is  a 

high  impedance,  so  it  may 
be  no  ground  at  alf! 


BRAIO 


Fig.  2(b}.  Three  ground  rods 
Fig.  2(a).  The  best  ground.        connecfed  in  parallel. 
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In  addition  to  high  im- 
pedance, there  is  also  the 
possibility  that  wire  and 
screw-terminal  connec- 
tions in  the  system  are  cor- 
roded. Unfortunately,  cor- 
roded connections  are  of- 
ten electrically  nonlinear 
and  that  can  produce  har- 
monics (TVI!].  The  power 
main,  therefore,  is  not 
good  for  rf  use. 

Another  form  of  ungood 
ground  is  shown  in  Fig.  1.  I 
know  an  amateur  who  used 
a  4-foot  ground  rod  driven 
only  halfway  into  the  soil 
outside  his  window.  Thus, 
only  2  feet  of  rod  were 
buried.  There  are  at  least 
two  problems  with  this  sys- 
tem. First,  the  ground  rod 
was  buried  only  halfway  in- 
to the  earth.  Second,  the 
darn   ground   rod  was   too 
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Fig.  3.  A  method  for  improv- 
ing ground*rod  effective- 
ness in  very  dry  or  sandy 

so  a 


short  in  the  first  place.  The 
4-foot  size  is  always  too 
short,  and  a  6-foot  rod  is 
considered  marginal.  The 
best  is  the  8-foot  size,  driv- 
en into  the  ground  so  that 
only  4  to  6  inches  show,  as 
seen  in  Fig.  2(a). 

The  wire  lead  between 
your  equipment  and  the 
buried  ground  rod  should 
be  low  inductance.  For  this 
reason,  small-diameter 
wire  is  not  suitable.  Per- 
haps best  is  braid  wire,  or, 
if  braid  Is  too  expensive, 
use  the  shield  from  a 
length  of  heavy  coax  (e.g., 
RC-8  or  RG-11),  In  either 
event,  the  wire  between 
the  equipment  and  the 
ground  should  be  as  short 
as  possible. 

The  electrical  connec- 
tion between  the  ground 
rod  and  the  wire  must  be 
competent  both  electrical- 
ly and  mechanically.  It 
should  go  without  saying 
that  a  good  electrical  con- 
nection is  first  a  good  me* 
chanical  connection.  For 
this  reason,  i  prefer  to  both 
sweat-solder  the  braid  and 
clamp  it  to  the  ground  rod. 
The  clamps  that  come  on 
the  ground  rod  are  margin- 
al so  I  use  the  kind  that 
electricians  use.  The  big 
problem  with  the  regular 
clamps  is  that  they  are 
fastened  with  only  a  slot- 
head  screw,  and  they  tend 
to  work  loose  after  a  while. 

The  main  idea  in  build- 
ing a  good  ground  system 


is  to  reduce  the  impedance 
as  much  as  possible.  The 
resistive  component  of  this 
impedance  is  mostly  the 
resistance  between  the 
ground  rod  and  the  earth. 
Therefore,  the  biggest  in> 
provement  comes  from  in- 
creasing the  surface  area 
of  the  ground  rod  that  is  in 
contact  with  the  earth.  This 
is  the  main  reason  why  we 
want  the  ground  rod  to  be 
driven  in  all  the  way  and  its 
length  to  be  8  feet. 

A  way  to  increase  the  sur- 
face area  in  contact  with 
the  earth  is  to  use  more 
than  one  ground  rod  Fig. 
2(b)  shows  three  ground 
rods  connected  in  parallel; 
I  have  seen  as  many  as  six 
in  one  system,  A  method 
shown  in  a  book  on  light- 
ning protection  uses  five 
arranged  with  four  on  the 
corners  of  a  square  and 
one  in  the  center  of  the 
square. 

The  8-foot  ground-rod 
length  assumes  a  reason- 
ably moist  soil  (even 
though  the  surface  may  be 
dry).  If  the  soil  is  very  dry 
or  if  it  is  sandy,  then  some 
other  tactic  will  be  neces- 
sary. A  method  advocated 
for  many  decades  in  ARRL 
and  other  amateur  publica- 
tions is  shown  in  Fig.  3.  The 
idea  is  to  dig  a  6-  to  8-inch- 
deep  trench  around  the 
ground  rod  at  a  radius  of  1 
foot  or  so.  The  trench  is 
filled  with  a  chemical  such 
as  copper  sulphate  and 
re-covered  The  chemical 
leaches  into  the  soil  and 
reduces  its  electrical  resis- 
tance. The  chemical  must 
be  renewed  every  several 
years. 

Another  high-surface-ar- 
ea, low-resistance  ground 
is  shown  in  Fig.  4.  Here  we 
see  a  1-inch-diameter  (or 
larger)  copper  plumbing 
pipe  used  as  a  ground  rod. 
These  pipes  normally 
come  in  fi-foot  and  10-foot 
lengths  Unfortunately, 
copper  pipes  do  not  sur* 
Vive  the  pounding  required 
to  drive  them  into  the 
earth.  Ordinary  ground 
rods   are   not  actually   all 
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Fig.  4.  Copper  pipe  used  as 
a  ground  rod. 

copper,  but  are  steel  with  a 
copper  coating  on  the  out- 
side to  reduce  the  rf  resis- 
tance.  The  well-known 
"skin  effect"  makes  the  rf 
current  flow  only  in  or  near 
this  low-resistance  copper 
coating,  and  very  little 
flows  in  the  steel  core.  The 
steel  core,  then,  can  be 
used  for  strength. 

The  1-inch  (or  larger) 
copper  pipe  will  yield 
greater  surface  area  in  con- 
tact with  the  earth  (and  if 
we  do  it  right  even  the  in- 
side will  be  in  contact  with 
the  earth)  and  so  should 
yield  a  lower-resistance 
ground.  The  problem  is, 
however,  that  the  copper 
pipe  is  not  strong  enough 
to  be  driven  into  the 
ground. 

Two  people  gave  me 
ideas  concerning  this  prob- 
lem. One  was  a  man  at  our 
church  who  said  he  used  to 
use  a  garden  hose  and  wa- 
ter pressure  to  drive  the 
pipe  into  the  earth,  as 
shown  in  Fig.  5(a).  The  end 
of  the  pipe  is  beveled 
slightly,  and  then  the  water 
hose  nozzle  is  inserted  into 
the  upper  end.  This  con- 
nection must  be  held  tight- 
ly by  hand  in  order  to  build 
up  water  pressure  in  the 
pipe.  By  applying  a  down- 
ward mechanical  pressure 
on  the  pipe  while  the  wa- 
ter is  applying  its  pressure 
to  drive  soil  out  from  under 
the  beveled  point,  the  pipe 
will  sink  into  the  earth 
rather  easily. 

During  the  period  when  I 


CAflt)€N   HOSE 


PiOZZLE 


6* 


J^O) 


t*  COPPER   PEFE 


TEE' 


END 
CAP 


■— i*  COPPER 

PIPE 


Fig.    5(a].    One   method  of 

driving  copper  pipe  into  the 
earth, 

was  writing  a  monthly  col- 
umn for  Wortdradio  news- 
paper, I  discussed  this 
method  and  used  illustra- 
tions similar  to  Figs.  4  and 
5(a).  A  reader  wrote  in  and 
told  me  that  he  has  been 
using  that  method  for 
many  decades  of  hamming 
and  has  improved  on  it  a 
bit  He  demonstrated  by 
drawing  the  method  shown 


[y 


Fig.  5(b).  Improved  method 

for  driving  copper  pipe  into 
the  earth. 

in  Fig.  5(b).  Here  we  see  a 
copper  tee  connector  at 
the  top  end  of  the  ground 

pipe.  A  short  (6-inch  or  so) 
piece  of  matching  copper 

pipe  is  extended  out  one 
end  of  the  tee  and  capped 
to  prevent  the  leakage  of 
water  {sweat-soldering  is 
probably    necessary).    The 
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Fig.  6.  Grounding  a  vertical. 
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Fig.  7.  Wire  mesh  ground  system. 
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other  end  of  the  tee  also 
has  a  short  piece  of  match- 
ing copper  pipe,  but  this 
one  is  uncapped  in  order  to 
accept  the  hose.  The  pur- 
pose of  this  nnethod  is  to 
use  the  short  pieces  of  pipe 
from  the  tee  as  handles  to 
apply  the  downward  force 
necessary  to  drive  the  cop- 
per pipe  into  the  earth. 

An  alternative  method 
shown  by  my  correspon- 
dent  is  shown  m  Fig.  5(b)  as 
an  inset.  It  seems  that 
plumbing  supply  and  hard- 
ware stores  sell  faucet  nip- 
ples that  can  be  sweated 
onto  the  end  of  the  cop- 
per extension  piece.  This 
would  allow  you  to  direct- 
ly connect  an  ordinary  gar- 
den hose  (with  the  regular 
nozzle  removed),  thus 
making  the  job  a  lot  less 
messy. 

If  you  use  a  real  faucet 
instead  of  iust  the  thread- 
ed nipple  as  my  correspon- 
dent suggested,  then  you 
would  have  a  means  of  eas- 
ily turning  the  water  on  and 
off.  The  assembly  would 
look  a  little  weird,  but  it 
would  get  the  job  done! 

The  ham  who  wrote  to 
me  at  Woftdradio  sent  a 
couple  of  Polaroid  pictures 
of  him  using  his  rig,  but 
they  were  of  too  poor  qual- 
ity to  even  attempt  repro- 
duction in  the  magazine. 
From  the  pictures,  though, 
it  appears  that  he  used  the 
faucet  method.  The  thread- 
ing on  the  faucet  matches 
the  threading  on  the  hose 
coupling  (after  the  nozzle 
is  removed!),  so  the  hose 
will  be  easy  to  attach.  After 
the  pipe  is  sunk   into  the 


ground,  remove  the  tee 
coupling  and  save  it  for  an- 
other day. 

A  vertical  Is  another  an- 
tenna that  requires  a  good 
low-impedance  ground.  All 
too  many  people  who  at- 
tempt to  ground-mount  a 
vertical  antenna  will  use 
the  mounting  pipe  as  a 
ground;  that's  a  no-no.  That 
pipe  is  usually  only  2  or  3 
feet  long  and  is  not  a  very 
good  ground  (galvanized 
steel). 

Fig.  6  shows  a  method 
for  grounding  a  vertical 
Adjacent  to  the  antenna  is 
an  8-foot  ground  rod  which 
is  connected  to  the  ground 
terminal  of  the  vertical 
through  a  short  piece  of 
braid  or  very  heavy  wire. 
Some  people  also  like  to 
use  resonant  quarter-wave- 
length radials  (2  to  4  per 
band,  or  more)  connected 
to  the  ground  point  The  ra- 
dials can  be  either  buried 
or  above  ground  (although 
on  city  lots  the  buried  vari- 
ety might  be  safer!).  The 
radiafs  should  be  quarter- 
wavelength  (i.e.,    Lft    = 

492/Fmhz)- 

The  radials  form  an  arti- 
ficial ground  plane,  or 
counterpoise  ground,  and 
so  may  be  used  with  a  vari- 
ety of  antennas  which  re- 
quire a  good  ground.  Take 
the  longwire,  for  example. 
An  endfed  longwire  is  at 
least  a  quarter  wavelength 
on  the  lowest  band  it 
serves.  The  exact  length  is 
not  critical  because  the 
longwire  is  not  resonant. 
An  antenna  tuner  (e.g.,  an 
L-section  coupler)  matches 
the  high  impedance  of  the 
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Fig.  8(bl  Physical  layout  of  my  station. 


antenna  to  the  (usually) 
low  impedance  of  the 
transmission  line.  Almost 
invariably,  discussions  of 
the  longwire  tell  us  that  a 
good  ground  is  needed  (of- 
ten without  discussing 
what  constitutes  a  good 
ground!).  As  one  who  had 
tried  to  operate  longwires 
in  the  absence  of  a  good 
ground,  I  can  confirm  that 
fine  advice. 

Unfortunately,  the  very 
factors  which  lead  us  to  us- 
ing a  longwire  also  prevent 
us  from  obtaining  a  good 
ground  for  the  longwire!  A 
second-floor  ham  shack, 
for  example,  almost  never 
allows  a  good  ground  be- 
cause the  ground  line  is  too 
long.  Another  example  is 
temporary  and/or  portable 
operation.  In  these  cases, 
using  two  or  more  resonant 
quarter-wavelength  radials 
will  work  wonders.  When 
we  first  moved  into  our 
home,  we  had  left  all  of  our 
money  with  the  real-estate- 
settlement  attorney,  and 
none  was  left  for  antennas. 
I  was  able  to  get  on  15  me- 
ters by  mounting  a  Hus- 
tler® mobile  antenna  and 
two  radials  in  a  second- 
floor  window.  Only  occa- 
sionally, when  the  band 
was  crowded,  was  I  disap- 
pointed with  the  signal 
report 

Fig.  7  shows  the  ground 
system  used  by  an  old- 
timer  I  knew  many  years 
ago.  Abe  was  originally  li- 
censed in  the  20s  when,  he 
claimed,  the  ground  would 
make  or  break  an  antenna 
system.  When  he  bought 
his  new  house,  Abe  went 
out  before  the  sod  was  laid 


down  and  constructed  the 
wire  mesh  shown  in  Fig.  7, 
The  wires  were  laid  down 
about  2  feet  apart,  and 
each  cross-joint  was  sol- 
dered with  2% -silver  lead- 
tin  solder  After  the  wire 
mesh  was  in  place,  the  sod 
company  buried  it  under  a 
layer  of  sod  grass. 

My  Ground 

A  couple  years  ago,  the 
shack  at  K4IPV  literally  be- 
came a  shack:  an  8'  X  16' 
Leonard  shed  in  the  back- 
yard. After  the  shed  was  in- 
stalled, I  set  about  making 
my  first  ground-floor  ham 
station.  Figs.  8(a)  and  8(b) 
show  the  equipment  con- 
figuration. 

My  station  has  the  usual 
lineup  of  equipment:  trans- 
ceiver, kilowatt  linear,  and 
antenna  coupler  The  cou- 
pler, by  the  way,  is  a  coax- 
to-coax  type  and  is  used 
less  for  impedance  match- 
ing than  for  additional  at- 
tenuation of  harmonics. 
The  low-pass  filter  (LPF)  be- 
tween the  transceiver  and 
linear  is  used  to  reduce  har- 
monics as  much  as  possi- 
ble before  amplifying  them 
in  the  linear.  I  have  seen 
some  amateurs  use  a  low- 
power  antenna  coupler 
(e.g.,  a  Drake  MN-4)  in  this 
position. 

The  physical  layout  is 
shown  in  Fig.  8(b).  The  op- 
erating desk  consists  of  a 
door  made  into  a  table. 
Along  the  back  edge  of  the 
table  is  a  copper  strip. 
Sheet  copper  is  specified 
by  width  and  weight.  The  1 
pound/ft^  weight  is  both 
acceptable  and  easy  to 
work.  Copper  flashing  used 
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ShackMaster™  puts  your  home  station  in  the  palm  of 
your  hand.  Whether  portable,  mobile,  around  the  yard 
or  around  town  you'll  be  linked  through  your  handheld 
to  your  high  performance  equipment  at  home.  Even  call 
home  from  any  Touch-Tone  phone  and  operate. 

Scan  the  bands,  change  modes,  select  antennas,  turn 
gear  on  and  off  -  all  from  your  Touch-Tone  keypad, 
Check  into  nets,  work  skeds,  ragchew  and  DX  without 
being  tied  down  to  the  shack. 


Exchange  electronic  mailbox  messages  with  your 
family- like^ni  be  late^or''AII  is  OK".  Or  talk  with  your 
family  directly  through  ShackPatch"^ ,  with  you  in  remote 
control  of  your  home  station.  Report  traffic  accidents  or 
disabled  motorists  through  your  home  phone  while 
mobile  or  portable  with  PersonatPatch^ 

All  the  powerof  your  home  station  (and  more)  really  can 
follow  you  anywhere. . .  to  find  out  more  about 
ShackMaster™  just  write,  send  us  your  QSL,  or  call  and 
talk  with  us  at  408-749-8330. 


advanced 
computer 
controls,  inc. 


10816  IsJorthridge  Square  •  Cupertino,  CA  95014  (408)  749-8330 
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Fig,  9(al  Method  of  bringing  the  copper  flashing  outside. 


to  be  available  at  all  con- 
struction supply  stores,  but 
aluminum  has  taken  its 
place.  Copper  is  now  found 
at  specialty  metal  distribu- 
tors. Each  piece  of  equip- 
ment is  connected  to  the 
copper  sheet  by  short 
pieces  of  braid  salvaged 
from  RG-8  (or  RC-11)  coaxi- 
al cable. 

Fig.  9(a]  shows  how  the 
copper  flashing  was  then 
brought  outside.  The  shed 
uses  metal  skin,  which  is 
loosened  by  removing 
sheet-metal  screws.  The 
copper  flashing  was  passed 
under  the   skin    and    then 


both  bolted  and  soldered 
to  a  1/4-inch  copper  plate. 
Fig.  9(b)  shows  the  detail  of 
the  junction  between  the 
flashing  and  the  copper 
plate. 

Soldering  to  this  system 
can  be  a  bit  torturous.  I 
suppose  that  an  old-fash- 
ioned 500-Watt  soldering 
iron  would  do  the  trick.  In 
my  case,  however,  a  200- 
Watt  soldering  gun  was  the 
biggest  available  and  it 
was  insufficient.  I  instead 
used  a  propane  torch  with 
the  Bernz-o-matic  solder- 
ing tip.  The  solder  was  sol- 
id   plumber's    solder    with 


PRICE  LIST— >ls  Long  As  Supply  Lasts! 

Telex/HVQSin     ^^^  ^^ • *  —  $397.95  +  freight 
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tSAVT  .,.,.,,... $105.95 

14  AVO 

2  BDQ  Dipole $54,95 
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T2X  . . . $269.95 

Hustler  4BTV $64.95 
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Amp  Supply      AEX  40.M  Vertical $69.95 

B&W  AV  25  Vertical  10/80 $84.95 

KDK  KDK  2033  2M  Mobile  . . . , $269,95 

SST-200  ET  2M  HT $194.95 

SST400  ET  440  HT $239.95 

SantecST  142  HT  ...., $269.95 
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50A-25^0  Mhz  SOW $38.00 
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1O00A-25-6O  Mh2  1000W. $59.00 

25B-50-125  Mhz  25W ,  $38.00 
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5000H2  30  Mhz  5000W $75.00 
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Fig.  9(bl  Details  of  the  flashing  and  copper  plate  junction. 


paste  flux.  Warning:  use  on- 
ly solid  solder  with  resin 
paste  or  a  heavy  grade  of 
resin-core  solder.  Some 
plumber's  solder  or  paste  is 
acid  based,  and  that  is  a  su- 
per no-no!  Acid-core  sol- 
der, or  acid-based  solder- 
ing flux,  will  corrode  the 
joints. 

The  connection  to 
ground  consists  of  one 
8-foot  ground  rod  and  four 
6-foot  ground  rods  driven 
(with  two  weekends  of  hard 
work)  into  hard  Virginia 
red-clay  soil,  These  rods 
are  connected  in  parallel 
with  each  other  at  the 
1/4-inch  copper  plate. 
Again,  very  short  leads  are 
used. 

The  term  "very  short'' 
keeps  popping  up  when 
discussing  ground  systems, 
lust  what  does  ''very  short" 
mean?  is  something  which 
is  very  short  at  80  meters 
also  very  short  at  10  me- 
ters? Not  necessarily,  be- 
cause very  short  is  a  rela- 
tive term  comparing  a  wire 
length  to  wavelength.  In 
general,  very  short  means 
"a  small  fraction  of  a  wave- 
length/' Typically,  a  length 
should  be  less  than  1/8 
wavelength.  Obviously,  a 
ground  wire  that  is  very 
short  at  10  meters  is  also 
very  short  at  80  meters. 
Yet,  a  wire  that  is  also  very 
short  at  80  meters  may  well 
be  a  good  vertical  antenna 
at  10  meters! 

In  addition  to  being 
short,  an  antenna  ground 
wire  should  be  low  induc- 


tance. Thus,  braid  or  strap 
should  be  used.  Some  peo- 
ple use  multiple  strands  of 
heavy-gauge  wire  in  order 
to  reduce  the  inductance. 
These  methods  will  also  re- 
duce the  rf  resistance  of 
the  ground  wire.  While  dc 
currents  flow  through  the 
entire  diameter  of  a  con- 
ductor, rf  currents  only 
flow  near  the  surface;  this 
is  the  so-called  skin  effect. 
By  paralleling  conductors 
or  by  otherwise  Increasing 
the  cross-sectional  area  of 
the  ground  conductor,  we 
reduce  the  conductor  resis- 
tance. 

■ 

Conclusion 

That  a  good  ground  is  a 
worthy  goal  needs  little 
comment.  In  order  to 
achieve  that  goal,  we  must 
be  cognizant  of  the  nature 
of  the  soil  around  us  and  of 
what  constitutes  a  good 
ground.  Obviously,  a  per- 
son operating  from  a 
desert  community  will 
have  to  follow  a  more  rig- 
orous path  than  a  person 
living  in  a  swamp.  In  ei- 
ther case,  it  is  a  matter  of 
achieving  a  low-impedance 
path  to  ground.  Some  rules 
of  thumb  are: 

1.  Get  as  much  surface 
of  the  conductor  as  possi- 
ble underground. 

2.  Use  short,  low-induc- 
tance ground  leads. 

3.  Use  a  counterpoise 
ground  of  quarter-wave- 
length radials  if  the  two 
above  are  difficult  to 
achieve.  ■ 
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•  Dimensions:  W.  148  x  H,  51  x  D,225(mm) 
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26-  520MHz  General  Coverage  Scanner 
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C'4000  DATA  INTERFACE  Control  of  SX-400  series  Scanner  and  RF  Converters  through  Computer. 

•  Direct  system  for  NEC  8801 A  computer.  •High-Speed  Reprog ramming  of  20  channels.  ^Scan  of  unlimited  channels  stored  in  computer, 
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Build  the  Dixie  Whistler 

Adding  two-tone  SSB  analysis  to  your  test  repertoire 

is  as  easy  as  one,  two,  tweet 


Photo  A.  Two-Tone  Plus  is  an  SSB-transceiver  and  linear-anh 
plifier  tuning  aid  which  includes  a  sync  output  for  stable  rf- 
waveform  viewing. 


Frank  H.  Perkins  WBStPM 
8ox  13642 
Arlmglon  TX  7601 3 


Your  SSB  transceivers  and 
linear  amplifiers  are  go- 
ing to  require  periodic  test- 
ing and  adjustrnent  if  you  in- 
tend to  nnaintain  clean  sta- 
tion modulation.  This  is  a 
fact  of  life  since  amplifier 
tubes  change  with  time  and 
even  solid-state  circuit  ad- 
justments drift  a  bit.  One  of 


Photo  B.  Typical  two-tone  test  setup.  Refer  to  the  text  for  high-power  testing  precautions. 
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the  most  helpful  accessories 
for  doing  your  modulation 
testing  IS  the  two-tone  audio 
generator.  When  a  two-tone 
audio  signal  is  fed  through 
an  SSB  transmitter,  a  distinc- 
tive rf  pattern  is  formed 
which  can  be  analyzed  on  a 
conventional  HF  (30MHz) 
oscilloscope.  The  two-tone 
rf  pattern  can  be  used  to 
diagnose  most  transmitter 
and  linear-amplifier  modu- 
lation problems.  In  this  arti- 
cle 111  review  two-tone  test 
techniques  and  discuss  the 
operation  and  construction 
of  a  two-tone  audio  genera- 
tor which  includes  a  sync 
output  for  stable  rf- pattern 
displays. 

Two-Tone  Testing 

Fig,  1  shows  a  typical  two- 
tone  test  setup.  The  two- 
tone  audio  signal  is  fed  into 
the  microphone  jack  of  the 
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f/g.7.  Two-tone  test  setup,  top  view. 


SSB  transceiver.  The  rf  out- 
put of  the  transceiver  is  then 
routed  through  a  linear  am- 
plifier (optional)  and  an 
L-pad  sampler  to  a  dummy 
load.  A  low-voltage  sample 
of  the  two-tone  rf  signal  is 
taken  from  the  Sample  out 
put  of  the  L-Pad  to  the  verti- 
cal input  of  the  oscilloscope 
for  display.  Take  careful 
note  of  the  safety  ground  in- 
terconnecting  each  compo- 
nent that  operates  from  ac 
power  and/or  interconnects 
high-power  rf.  The  safety 
ground  should  always  be  in- 
stalled before  any  equip- 
ment is  plugged  into  ac 
power  and  turned  on. 

Photo  B  shows  a  typical 
test  setup.  The  L-pad  sam- 
pler is  on  the  far  left  and  the 
two-tone  generator  is  be- 
tween the  oscilloscope  and 
the  transceiver.  Photo  C 
shows  a  two-tone  pattern  in- 
dicating clean,  linear  modu- 
lation. Note  that  the  enve- 
lope of  the  two-tone  rf  pat- 
tern appears  to  be  made 
from  two  sine  waves  that  are 
180  degrees  out  of  phase 
and  connected  at  their  zero- 
crossing  points.  Distortions 
in  this  classic  pattern  will  in- 
dicate various  modulation 
problems. 

Fig.  2Ca)  again  shows  a  nor- 
mal two-tone  rf  envelope 
pattern.  Fig.  2(b)  shows  dis- 
tortion in  the  zero-crossing 
portion  of  the  waveform. 
This  is  usually  due  to  the 
bias  current  being  set  too 
low  in  the  final  stage  of  the 
transceiver  or  linear  ampli- 
fier (To  determine  which, 
test  the  transceiver  by  itself  J 
Fig.  2(c)  shows  clipping  dis- 
tortion due  to  overdriving 
the    transceiver    or    linear. 


This  type  of  distortion  can 
generate  serious  ''splatter" 
and  should  be  avoided.  The 
peak-to-peak  amplitude 
where  clipping  (ALC  discon- 
nected) begins  should  be 
used  as  the  maximum  peak- 
to-peak  amplitude  for  a 
voice  waveform  (to  assure 
clean  modulation),  Clipping 
distortion  can  occur  at  less 
than  rated  power  if  the  load 
for  the  transceiver  or  linear 
is  incorrect  or  if  the  output 
stage  of  the  transceiver  or 
linear  is  not  properly  tuned. 
Other  causes  of  clipping  be- 
low rated  power  include  low 
screen  voltage,  weak  finals, 
problems  in  the  audio  or 
low-power  rf  section  of  the 
transceiver,  and  power-sup- 
ply problems. 

Incidentally,  certain  sol- 
id-state transceivers  do  not 
work  well  with  some  of  the 
oJder  linear  amplifiers,  espe- 
cially those  linears  with  un- 
tuned inputs.  In  such  in- 
stances, clipping  distortion 
or  low  amplitude  will  often 
appear  only  on  one  side  of 
the  two'tone  pattern,  as 
shown  in  Fig.  2(di  Carrier 
leakage  will  cause  alternate 
waveform  peaks  to  be  of  dif- 
ferent heights,  as  shown  in 
Fig,  2{e),  although  this  is  not 
a  sensitive  test  of  carrier 
suppression.  If  the  unwant- 
ed sideband  is  poorly  sup- 
pressed, a  ripple  component 
will  be  seen  on  the  two-tone 
pattern.  Fig.  2(f)  and  Photo  D 
show  a  two-tone  rf  pattern 
due  to  improper  audio  tone 
balance.  The  balance  con- 
trol on  the  two-tone  audio 
generator  should  be  care- 
fully adjusted  to  produce  a 
complete  null  in  the  corre- 
sponding rf  pattern. 


Fig.    2(al  Normal    two-tone      Fig.  2(bl  Low  amplifier  bias 
pattern.  pattern. 


Fig.    2(c).  Overdriven    ampli- 
fier pattern. 

Two-Tone  Pfus 

Let's  now  consider  the  de- 
sign requirement  of  a  two- 
tone  audio  generator.  The 
generator  should  provide 
two  low-distortion  audio 
tones  in  the  300-21  OOHz 
frequency  range,  at  least 
1000  Hz  apart.  The  tones 
should  not  be  harmonically 
related,  or  one  of  the  distor- 
tion frequencies  [lower  3rd- 
order  distortion  product) 
will  wind  up  on  the  carrier 
frequency  and  create  a  con- 
fusing display.  Gain  and  Bal- 
ance controls  should  be  pro- 
vided so  the  generator  can 
be  adjusted  quickly  for  dif- 
ferent transceivers. 

There  is  one  addition- 
al   feature    that   would    be 


Fig,    2(d).  Cycle  loading  dis- 


tortion. 


I 


Fig.  2(el  Carrier  leakage. 


Fig.  2(il  Pattern  due  to  un- 
balanced tones  (not  ampli- 
fier problem). 


Photo  C  Typical  two-tone  rf  test  pattern.  Note  stable  display. 
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Photo  D.  Two-tone  pattern  with  audio  tones  unbalanced. 
Not  an  amplifier  pfobtem!  Always  adjust  the  Balance  control 
for  a  complete  null 


nice— a  sync  output  for  the 
oscilloscope.  Otherwise, 
vou  have  to  sync  on  the  rf 
waveform  itself,  which  is 
quite  touchy  and  tends  to  be 
unstable.  Trying  to  sync  on 
one  of  the  audio  tones 
doesn't  work  (I  tried)  be- 
cause the  rf-enve lope-pat- 
tern frequency  is  equal  to 
the  difference  between  the 
frequencies  of  the  two 
audio  tones. 

Fortunately,  a  simple  PLL 
(phase-locked-loop)  circuit 
can  be  devised  to  provide 
two  tones  that  are  not  har- 
monically related  but  are 
both  harmonics  of  the  sync 
output.  A  few  blackboards 
of  higher  math  will  quickly 
show  that  the  difference  in 
frequency  between  the 
tones   will    also   be   a    har- 


monic of  the  sync,  which 
means  the  scope  will  sync 
(?!)  to  the  two-tone  rf  pat- 
tern. 

So  much  for  the  theory, 
let's  look  at  the  block  dia- 
gram in  Fig  3.  The  outputs 
of  two  sine-wave  audio  os- 
cillators are  summed  in  an 
adder  circuit  which  includes 
the  Balance  control.  The 
output  of  the  adder  circuit  is 
routed  through  the  Cain 
control  to  the  audio  output 
jack.  The  low-frequency  os- 
cillator, at  about  480  Hz,  is 
also  converted  to  a  square 
wave  and  divided  by  two  to 
generate  the  240-Hz  sync 
output  and  reference  fre- 
quency for  the  PLL. 

Meanwhile,  the  high-fre- 
quency oscillator,  at  about 
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Photo  f .  Upper  trace  shows  the  composite  audio  output  of 
the  Two- Tone  Plus  generator.  Tones  are  synchronized  but  are 
not  harmonically  related.  Lower  trace  shows  sync  waveform. 
Both  tones  are  harmonics  of  the  sync  frequency. 


Fig.  3.  Block  diagram  of  Two-  Tone  Plus. 
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1660  Hz,  is  divided  by  seven 
and  compared  to  the  240-Hz 
PLL  reference  frequency. 
The  PLL  outputs  a  control 
voltage  to  lock  the  1680-Hz 
oscillator  to  exactly  seven 
times  the  sync  frequency- 
Note  that  the  frequencies  of 
the  two  output  tones  have  a 
3,5:1  ratio,  so  a  direct  har- 
monic reiationshrp  has  been 
avoided.  Also,  the  difference 
between  the  two  frequen- 
cies is  1200  Hz,  the  5th  har~ 
monic  of  the  sync  output, 
Photo  E  shows  the  two-tone 
audio  output  and  the  sync 
output  of  the  generator. 

On  to  Fig  4,  the  schemat- 
ic of  the  generator's  analog 
section,  A  TL084C  quad  op 
amp  (I CI)  provides  all  the 
analog  active-device  func- 
tions. IC1A  and  ICIB  are 
used  as  conventional  Wein- 
bddge  oscillators  with  tem- 
perature-variable resistor 
feedback  stabilization  (Rl 
and  R2).  R3  and  R7  provide 
oscillator  amplitude  adjust- 
ments,  and  R6  provides  a 
fine  frequency  adjustment 
for  the  480-Hz  oscillator.  Ql 
acts  as  a  voltage-variable  re- 
sistor and  is  used  to  tune  the 
frequency  of  the  1680-Hz 
oscillator  by  the  PLL.  ICIC 
adds  the  two  oscillator 
tones  together,  with  R15  act- 
ing as  the  Balance  control. 


The  output  of  the  generator 
is  taken  from  the  Gain  con- 
trol, R25.  IC1D  is  used  to 
provide  a  ground  reference 
equal  to  one  half  of  the  sup- 
ply voltage.  SW2  allows  re- 
mote transmitter  keying  for 
most  transceiver  designs. 

Fig.  6  is  the  schematic  of 
the  digital  section  of  the 
generator  IC2  is  a  quad 
AND  gate  which  is  used  for 
several  functions.  IC2A  and 
IC2B  are  used  as  Schmitt 
triggers  by  applying  positive 
feedback  from  their  outputs 
through  resistors  R29  and 
R28.  respectively.  The  480- 
Hz  signal  is  converted  to  a 
square  wave  by  IC2B,  and 
the  1680-Hz  signal  is  con- 
verted to  a  square  wave  by 
IC2A,  IC3  is  a  dual  divide-by- 
sixteen  counter  One  section 
is  used  as  a  divide-by*two 
counter  by  simply  taking  an 
output  from  the  first  stage 
of  division  (pin  3).  The  sec- 
ond section  is  forced  to  di- 
vide-by-seven  by  detecting 
the  count  of  seven  with  IC2C 
and  1C2D  and  immediately 
resetting  to  zero.  The  divide- 
by-seven  output  is  taken 
from  pin  13.  The  divide-by- 
two  output  is  applied  to  the 
reference  input  of  the  PLL 
(IC4)  and  to  the  network  of 
R30  and  C6,  which  creates 
the  ramp  waveform  for  the 
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sync  output  The  divide-by- 
seven  output  from  IC3  is  ap- 
plied to  the  vcQ  input  of  the 
PLL,  pin  3.  The  PLL  control 
voltage  is  output  on  IC4  pin 
13.  This  voltage  drives  net- 
work R31-R32-C7,  which  ba- 
sically sets  the  dynamics  of 
the  loop.  R33  and  C8  pro- 
vide ripple  filtering  for  the 
PLL  control  voltage,  which  is 
routed  back  to  Q1 .  R34  and 
R35  provide  a  test  voltage 
for  tune-up  purposes. 

Construction 

Photo  A  will  give  you  my 

opinion  of  a  functional 
front-panel  layout  and 
Photo  F  some  ideas  on  inte- 
rior arrangement.  After  re- 
ceiving many  letters  asking 


Fig,  4.  Analog  section. 

for  circuit-board  layouts  for 
my  earlier  73  projects  (and 
some  coaxing  from  ye  friend- 
ly  editor),  I  bit  the  bullet  this 
time  and  have  done  circuit- 
board  artwork.  I  must  admit 
it  speeds  up  construction. 
Fig.  6  gives  you  the  circuit- 
board  artwork  1:1.  Fig.  7  de- 
tails parts  placement.  1  used 
a  #70  bit  to  drill  out  the  IC 
pads  and  a  #65  bit  to  drill 
out  the  rest.  The  four  mount- 
ing holes  were  drilled  out 
with  a  1/8-inch  bit. 

You  should  be  able  to 
build  the  project  on  a  perf- 
board,  or  wire-wrap  (that's  a 
digital  term)  it  if  you  choose. 
The  circuit  board  in  my  two- 
tone  generator  is  held  in 
place  with  440  screws,  using 


5/8-inchTong  aluminum  tub- 
ing as  standoff  spacers.  The 
tubing  has  an  inside  diame- 
ter a  little  larger  than  1/8''. 
Notice  that  I  recommend 
high-quality  2-Watt  poten- 
tiometers for  the  Balance 
and  Gain  controls.  These 
pots  don't  creep  or  get 
noisy;  they  are  well  worth 
the  extra  money. 

Tune- Up 

After  construction  is  com- 
plete and  you  have  carefully 
checked  for  solder  bridges 
and  correct  wiring,  turn  the 
on/off  switch  to  off  and  in- 
stall a  fresh  9-V  battery. 
Jumper  TP4  and  TP5  togeth- 
er. Set  R3,  R6,  and  R7  mid- 
range  (remember  these  are 
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Fig.  5.  Digital  section. 
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15-tum  pots).  Center  the  Bal- 
ance control  and  crank  the 
Gain  control  all  the  way  up. 
Turn  the  on/off  switch  to 
''On''  and  hook  your  scope 
to  TP1.  Adjust  R3  for  a  3'V 
p-p  sine  wave.  At  this  ampli- 
tude there  should  be  no  ap- 
parent distortion  in  the  sine 
wave,  unless  the  battery  is 
flat.  Adjust  R6  for  a  sine- 
wave  period  of  just  less  than 
2.1  milliseconds  (480  Hz). 
Amplitude  and  frequency 
interact  a  bit  so  you  may 
need  to  adjust  R3  and  R6  in 
sequence  a  couple  of  times. 

Now  look  at  TP2  and  ad- 
just R7  for  a  3-V  p-p  output. 
Using  TP1  for  sync,  again 
look  at  TP2.  You  should  see 
a  sine  wavie  ^'slipping" 
against  sync.  Adjust  R6  care- 
fully until  the  1680Hz  sine 
wave  seen  on  TP2  nearly 
stops.  Now  remove  the 
jumper  between  TP4  and 
TP5.  The  IbSO-Hz  sine  wave 
should  lock  in  sync  within  a 
couple  of  seconds.  Now 
touch  up  R3  and  R6  slightly, 
if  necessary,  for  3-V  p^p  sine- 
wave  amplitudes  at  TP1  and 
TP2,  respectively.  Both  sine 
waves  should  be  free  of  dis- 
tortion. Check  the  wave- 
form at  TP4.  It  should  be  be- 
tween —0.5  and  --1.0  V  dc, 
with  little  apparent  ripple. 
Short  TP4  and  TP5  together 
a  couple  of  times  while 
monitoring  TP3  to  ensure 
that  the  PLL  readily  locks. 
Check  the  Audio  output 
jack  and  the  Sync  output 
jack  for  proper  waveforms, 
as  seen  in  Photo  E.  Turn  the 
two-tone  generator  on  and 
off  several  times  to  ensure 
that  it  stabilizes  and  locks 
up  reliably.  Make  any  ad- 
justments needed,  If  you 
have  any  problems,  review 
the  schematics  and  the  the- 
ory of  operation  for  hints. 

You  will  need  to  make  up 
an  audio  cable  between  your 
two-tone  generator  and  your 
transceiver.  Of  course,  there 
is  little  standardization  be- 
tween microphone  connec- 
tors. Refer  to  your  transceiv- 
er manual  for  information, 

L-Pad  Power  Sampler 

Fig.  8  is  the  schematic  of 
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Photo  F.  Interior  layout  of  the  two-tone  generator.  Construc- 
tion is  quick  and  simple. 


fig.  6.  PCS  artwork. 


the  L-pad  sampler  and 
Photo  C  provides  a  view  of 
the  internal  construction. 
Four  parrs  of  4.7k,  1-Watt  re- 
srstors  form  the  series  ele- 
ment of  the  sampler,  and  a 
51 -Ohm,  1/2-Watt  resistor- 
forms  the  shunt  element  A 
single  hair-thin  strand  of 
copper  wire  from  an  old 
"zip  cord"  provides  some 
fusing  protection  in  the 
event  of  a  component  fail- 
ure or  circuit  fault 


Because  of  the  power  in- 
volved,  build  the  L-pad  sam- 
pler carefully.  The  circuit 
board  used  to  mount  the  re- 
sistors has  a  very  simple  pat- 
tern (see  Photo  G]  which  can 
be  easily  etched  using  mask- 
ing tape  for  resist  Note  that 
the  resistor  sets  are  spaced 
3/8  of  an  inch  apart.  Looking 
at  the  upper  left  corner  of 
the  circuit  board,  note  that 
the  clearance  between  the 
mounting  nut  and  the  cir- 


cuit-board pattern  is  1/4" 
minimum.  Note  that  in  the 
lower  right  corner  of  the  cir- 
cuit board,  the  mounting 
nut  provides  a  ground  point 
A  ground  wire  is  also  taken 
from  this  point  to  the  BNC- 
connector  ground  lug, 
which  is  fashioned  from 
copper  shim  stock. 

The  circuit  board  in  the 
sampler  is  mounted  using 
4-40  screws,  with  1/2-inch- 
long  pieces  of  aluminum 
tubing  used  as  standoffs. 
The  "fuse"  wire  must  be  at 
least    1/2"    long.    Route    it 
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Fig.  Z  PCB  parts  placement. 
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away  from  the  mounting  nut 
in  the  upper  feft  corner  of 
the  circuit  board,  and  from 
the  wail  of  the  minibox.  The 
heavy  wire  connecting  the 
SO-239  connectors  came 
from  the  center  conductor 
of  a  piece  of  RC-8  coax.  The 
L-pad  minibox  is  a  Bud  CU- 
3008-A, 

Initial  Testing 

Prepare  to  hook  up  your 
L-pad  to  your  transmitting 
equipment  Be  sure  every- 
thing is  properly  grounded.  I 
suggest  mounting  the  L-pad 
on  an  aluminum  plate, 
which  is  in  turn  wall-mount- 
ed. Ground  the  plate!  Do 
not  connect  the  L-pad  to  the 
scope  yet  Connect  your 
transceiver  to  an  swr  meter, 
the  swr  meter  to  the  L-pad, 
and  the  L-pad  to  a  dummy 
load.  Starting  with  low  pow- 
er (100  Watts  or  less!  key 
4pwn  for  30  seconds.  The 
L-pad  should  introduce  no 
swr.  After  key-down,  turn  off 
all  transmitting  equipment 
and  quickly  inspect  the  inte- 
rior of  your  L-pad.  The  fuse 
should  be  OK  and  nothing 
should  be  hot  Continue 
testing  to  full  station  power. 
If  everything  has  gone  well, 
power  down  all  transmitting 
equipment  and  connect  in 
the  oscilloscope  and  two- 
tone  audio  generator.  Be 
sure  all  safety  ground  wiring 
is  hooked  up  (refer  to  Fig.  1). 
Set  your  scope  to  one  volt/ 


October  1983 

FaU  antenna  issue,  packet  hardware 

November  1983 

Compuicrs  in  the  »hack 

December  1983 

TVRC)  lipSp  repealer  coniruller.  easy 
PC  boards 

January  1984 

Crosslink  system.  Apple  drafiing, 
Cotl  winding 

February  1984 

Aliband  HF  antenna,  op  amp 
primer*  FT'lOl  digital  displav 

March  1984 

Space  ShuitZe  extravaganza 

April  1984 

Inside  Dayton,  easy  signal  monitor, 

fburband  mobile  whip 

May  1984 

Spring  antenna  issue — 9  projecisl 

June  1984 

Transistor  tester,  frequency  counter, 
VlC20Monse 

July  1984 
Daytiin  phfiiojourney.  cordless 
phones*  ton  SI  met  ion  meihods 

August  1984 

TncHone  tester,  HW-lOl  mods.  kW 

for  160 

September  1984 

VAJHF  wattmeter,  Thnex  R  FIT 
!iysiem 

October  1984 

Fall  antenna  issue — 9  skyhooks! 

November  1984 

Color  Computer  SST\',  TVl  cure 

December  1984 

Touch  lone  diua  display,  transistor 
tutor,  line  conditioner 

In  each  back  issue ^  ytm'U  also  find  our 
regular  features  as  well  as  reviews  and 
new  product  announcements. 

Each  back  issue  costs  $S.50  phis 
$L00  shipping  and  handJing.  On  or^ 
ders  of  10  or  more  back  issues,  there 
i£  a  flat  $7.50  fhipping  and  handling 
fee.  Send  vour  check  or  monev  order 
to  73,  Awn:  Back  Issue  Orders,  SO  Pine 
Sl„  Peterborough,  NH  05458. 


A  quarter- wave  antenna  is 
great  for  range.  But  if s  too 
tall  for  most  VHF  handheld 
applications.  So  Larsen®  has 
cut  the  quarter- wave  down 
to  size,  without  taking  any 
shortcuts  in  design  or 
construction. 

Tlie  Larsen  HQ  (helical- 
quart  er- wave)  Kulduckie® 
antenna  standi  just  slighily 
taller  than  a  helical  t>pe,  but 
measures  up  to  almost  full 
quarter-u^ve  performance. 
The  helical  design  below 


gives  it  stabtlit}^  and  keeps  it 
short— nine  to  tu^elve  inches. 
The  flexible  quarter- wave  on 
top  extends  the  range  and 
allows  it  to  bend  180.'' 

Larsen  offers  ten  different 
VHF  HQ  series  antennas  in 
the  136  to  174  MHz  range, 
to  w^ork  with  mosl  popular 
handheld  radios.  So  \vhether 
you're  calling  for  help,  or 
just  shooting  the  breeze,  you 
can  be  sure  that  Larsen 

Kulduckie  antennas  will 

never  run  short  on 

performance. 


rsen  nntennas 


The  Amateur  s  Professional 


TW 


See  your  favorite  amateur  dealer  or  write  for  a  free  amateur  catalog. 

<N  USA  Larsen  Electfonics,  Inc 
fieri  NE  SOlhAwe. 
PO  Bo«  1799 
V^noouv^-  WA  96668 
206-573.3722 

LARSEN5  KULROD*  AMD  KULDUCKIE*  ARE  REQSTERED  mAQEMAflKS  OF  LARSEN  ELECTRONICS,  iNC 


IN  CAWADA  Canadian  larsen  £J6cironjcs,  Lia 
U9  West  6lh  Ave 
Vfencotivef.eC  V5V1K3 
604-872-8517 


"When  You  Buy,  Say  73 
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Photo  G  Construction  detail  of  the  L-pad  sampler.  Althou^ 
simple^  build  the  L-pad  careful ty  since  it  handles  high  power. 


Mtm  mjv. 


SOSES' 

TRAILS  I4ITTE«_ 
Ofit  mMEAR 

OUUUT  LOAD 
OR  ANtEDIMA 


BMC    JACK 
OSGILLO  scope 


EARTH  GAOUNI} 


Fig.  8.  L-pad  power  sampler^  Alt  resistors  comp.  or  film  (norh 
inductive).  Fuse  is  thin  copper  strand  from  zip  cord,  1/2'"  to 
3/4"  long.  Connect  SO-239  connectors  with  RGS  center  con- 
ductor wire.  Keep  BNC  connector  3"  away  from  SO-239s; 
space  resistor  sets  3/8'' apart  Test  run  sampler  at  full  power 
before  connecting  to  scope.  Maximum  power  2  kW  PEP;  1 
kWCW,  Maximum  vswr2:1. 


division,  Turn  the  twotone 
generator  on  and  allow  it  to 
stabilize.  Be  sure  the  Bal- 
ance control  is  centered  and 
the  Cain  control  is  turned 
down.  Key  the  transmitter 
from  the  Xmit  switch  on  the 
two-tone  generator  and  ad- 
just the  Cain   control   and 


scope  settings  for  a  display 
similar  to  Photo  C.  How 
does  the  modulation  look? 
Continue  testing  to  full 
station  power.  Remember, 
don't  go  over  2  kW  PEP, 
When  using  the  L-pad  sam- 
pler, don't  exceed  an  swr 
of  2:1 . 


Circylt  Board 

TL084C 

4081  BE 

4520BE 

4046BE 

MPF102 

1Ngi4 

RS  272-1141 

43P500 

43P5000 

MY  ,033/100 

MY  .1/100 

R  220/16 

TM  4.7/35 


Parts  List 

Quad  op-amp  IC  1C1 

Quad  AND  gate  CMOS  IC  IC2 

DuaUieCMOSIC  IC3 

PLL  CMOS  IC  IC4 

JFET  Q1 

Diode  CB1 

12-V-dc.  25-mA  lamp  R1-R2 

IWum,  SOOOhm  pot,  V*  W  R3,  R7 

15-turn,  SOOOOhm  pot,  V*  W  R6 

^OSS-y F  mylar™  cap,  1 00  V  dc  01-04 

.1-uF  mylar  cap,  100  V  dc  06,  08 

220^F,  16'V^c  radtat  eiect.  05 

4.7-iiF  tantalum  cap,  35  V  dc  C7 


1,2 

1.2 
2 
2 
2 

1 
2 
2 
2 
2 
2 
2 


Other  resistors  are  ±  S%,  V^^W,  metal  film* 


Chassis 
CU3007A 
CMU5021 
CMU1021 
RS  274-323 
RS  270-105 
RS  275424 


Bud  6"  X  5"  X  4 "  minibox 

Sk-Ohm,  2<W  pot  R15 

Ik-Ohm,  2-W  pot  R25 

V*  ",  3€ondyctor  jack  and  plug  J 1 

BNC  connector  J2 

SPST  ml  niature  toggle  swrtch  SWI  -2 


local 
2 
2 
1 

1^ 
1^ 


Plus  hardware,  22  AWG  wire,  battery,  clip,  etc. 


Syppfiers 

1.  Radio  Shack 

2.  Jameco  Electronics,  1355  Shoreway  Road,  Belmont  CA 
94002,  (41 5V592^6097, 

Note:  Equivalent  components  are  available  from  many  other 
suppliers. 


Closing  Thoyghts 

Some  of  the  newer  trans- 
ceivers feature  tuning  con- 
trols on  the  microphone  and 
are  probably  going  to  be  dif- 
ficult to  interface  directly 
through  the  microphone 
connector.  For  these  rigs,  try 
running  the  two-tooe  audio 
signal  through  an  amplifier 
and  low-distortion  speaker. 
Just  hold  the  mike  in  front  of 
the  speaker  and  key  up,  Not 
ideal,  but  better  than  noth- 
ing. Many  transceivers  and 
llfiears  heat  up  quickly  when 


running  two-tone  tests. 
Don't  test  too  long  each 
time,  and  allow  generous 
cool-down  periods.  Be  care- 
ful. You  can  be  very  serious- 
ly burned  on  high-voltage  rf, 
and  high-voltage  dc  shocks 
can  be  lethal.  Use  the  ut- 
most care  when  testing  and 
maintaining  your  station 
equipment 

If  you  would  like  to  ask 
me  a  question  about  this  ar- 
ticle, please  send  an  SASE, 
731B 


r 


rnnoucM  rminir  ^we^L  LDQcmc  pftDo^ 

FEATURES:  2000  Ehlr^oi  p«f  tmgl^  aided  di^k  ^ 
sterns  per  entry):  Two  or  dual  dtsk  optlori:  Auto  or 
mamiail  time/date  logging;  Auto  or  manual  bancV 
iprxxJe  log^ir^:  EdUllUl^dale  features:  forwarcVr^ 
ver^e  scan  fully  rnemi  drtven:  compreie  log  review; 
Prinl:  complme  kpg  to  prlnl^r.  pring  dup  sheet  to 
th«  screen  w  printer  Print  OSL  iat>ets  auto/man- 
ual: Print  OSL  cards  ayto/ntar^ual:  WAS  summary 
and  report  to  screen  or  printer:  DXCC  summary 
arwl  report  to  screen  or  prlntar.  Faster  than  basic. 
Detaited  user  manual 

Conterwlar  Plus  II     ONLY  SS4  96 

C4]NT£|»0f1l  PLUS  fvitaul  DXCC}  IZ4  ftS 

COimhDER  Sll.ta  (ailMrt  WAl  OtCC  tt^i  tva  Srtvi  sptMll 


IwFflffFtclSl 


CKlfmilOMlCS 
SOFTlrAREDfyiltllfl 

ro.ioi«it7 


jf 

M 


CW  WILL  NEVER  BE  THE  SAME! 

The  "Kansas  City  Keyer"  Modei  KC-l  is  a  microprocessor 
t>ased  Keyer  mih  1500  characters  of  memory,  analog  and 
digital  speed  controls,  It^xible  sefial  no.  generator,  tune  func- 
tion, auto  space*  WPM  function,  paddle  reversal  ORZ  loops, 
t>eacons,  varia&ie  weigfittng,  ediljog,  plus  much  more. 

ANYONE  CAN  USE  IT! 

The  KC-1's  EPROM  contains  user-friendiy  software  that 
enables  you  to  utilize  all  of  the  system's  features  with  ease. 

Ouf  manual  shows  you  horn  to  automate  most  of  your  CW 
contest  operating. 


Model  KC  1 


the 


SEND  FOR  BROCHURE!  $199.95 

Send  us  your  name  and  address  for  a  detailed  description  of     |c«™iai  IntrrMlijrtrKrv  Pricsl 
8  Kansas  City  Keyer  KOI  and  its  accessories.  .     ppeciai  introduciary  Knee) 


LANCE  JOHNSON  ENGINEERING 

P.O.  BOX  7363 

KANSAS  CITY.  MISSOURI  64116 


includes  cables  and  power  supply 


Kq  keyer 
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QUALITY  PARTS  AT  DISCOUNT  PRICES! 


SUB-MINIATURE 
D  TYPE  CONNECTOR 


SOLD£fi  TYPE  SUB-MJNJAIUHE 
CONMECTORS  USED  FOR 
COMPUTER  HOOK  UPS 

DB-J5PLUG  $2,75 

D8'J&  SOCKET  S4.00 

DB- 1 5  HOOD  (1.50 

De-25PLUG  $2.75 

DB-25  SOCKET  $3.50 

DE^25HOOD  $L25 

"PARALLEL"  PRINTER 
>^si^  CONNECTOR 

Utr  *\—    SOLDER  STYLE 

I  r^ ^^^^?    35  PIN  MALE  USED 

P^TsOEACH    DATA  CABLES 


KEY  ASSEMBLY 

5  KEY 

ILOO 

EACH 

rONTAlNS5SfNGLEPOLf 
NOR'^ALLY  OPEN  SWITGHFS 
M£.ASURES3%"LQNe. 


CONTAINS  6  SI  NGLE-POLE 
NORMAtLVOPEN  SWITCHES. 
MEASURES  4^.iM.0NG. 


OS. 


CRYSTAL 

'CASE  STYLE  HC33/U 

^"^^      J3573  54&KC 
$3.50  EA   I  S1.00  EACH 


SOLID  STATE 
RELAYS 

a  AMP 

RATED: 

CONTT50L-2.a-lRVDC 
LOAD-  120 VAC  2  AMPS 
T.T.I    COWPATieiE, 
SIZE    VVj.  y.  ^x  r  HSGH 

$3.50  EACH  I0F0RS32Q0 


13  VDC  RELAY 

CONTACT-  S.P.N  C. 
10  AMP  i§  120  VAC 
ENERGIZE  COri  TO 
OPEN  CONTACT 
COIL.  13  VDC  650  OHMS 
SPECIAL    i1,CK>   EACH 


FREE^  FREE! 


SEND  FORi 


MINIATURE  TOGGLE 
SWITCHES 

ALL  ARE  RATED  S  AMPS  ®J2^ 
S-P.D.T, 

(oR-on} 


PC.  STYLE, 
NON -THREAP  ED 
eUSHlNS 
7K  EACH 

lUFOai^.OO 

S.RDX 
(on -off -on) 

NON'THHEADED 
BUSHING. 
PC   STYLE 
7m  EACH 
10  FOR  17  00 


S.P.D.T. 
(on-on) 

SOLDEH  LUG 
TEFIHINALS 
11.00  EACH 
1Q  FOR  19  00 

too  FQP  t$0.i 

S.P.O.T 
fon-on) 

P.C   LUGS, 
THREADED 
eu&HtNCi 
11.00  lACH 
ID  FOR  $9.00 
1DQ  FOFI  SflO.OQ 


SOLID 
STATE  BUZZER 

STAR  ffSMB-06L 

6^DC     TTL 

COMPATIBLE 

$1.00  EACH 
10  fOR  %9.<i0 


^48  PAGE  CATALOG 


EDGE 
CONNECTORS 


<*^^i1f1H1Tiil'J^"ff 


itim  tittni  mm  imuffTfJf- 

22/44     :?^M4  GOLD  PLATED 
CONTACTS 
15^  CONTACT  SPAC I  i^G 

$2.00  EACH     10  FOR  ^la. 00 


120V  INDICATOR 

NEON  INDICATOR. 

RATED   \2<}  V  t/3  W 

MDLJNTS  IN  6/16"'  HOLE 

75*  EACH     HED  LENS 

10  FOR  17.00 

100  FOR  lasoo 


Au  acaROAKS  com 


905  S   VefiMOHT  *  P.O.  BOX  204O6-L0S  AWCElCS,  CA  40O06 


TOLL  FREE  ORDERS  *1 -800-826-5432 

(IN  CAtlFORNIA:  1-«0Q-25a-66e€) 
AlC,  HI,    OH    INFORMATION    *   <21 3)  3aO-aOOO 


•    qUANTITtFS  LtM<TED 
■  MiiSlJVUM  OAOCn  iK^od 

MO  C  O  D  ' 


FaHEIGI4  OftOEBS 

IhCLUDf  SUFFICIENT 
BMIPPWC 

CALJJ=    RES    ADD  «  1  ipn 


5  STATION 
INTERLOCKING 

MADE  ev  ALPS. 
3-  ZPDTAND 
2  - 6PDT 
SWITCHES  ON  FULLY 
FNTERLOCKlNG  ASSEMSLY 
3Vfl"  BETWEEN 
MOUNTING  CENTERS. 
%2m  EACH 

5  STATION 

NON-INTERLOCKING 

SAME  AS  ABOVE.  EXCEPT 

EACH  SWITCH  OPEFJATEF 

INDEPENDEWTLY 

Sa  50  EACH 


WORK  THE  U.H.F.  BANDS 

Add  a  [ransverter  or  converier  IQ  your  ejttsiing  JOm,  6rn  or  2rn  equipmenis 
Choose  from  ihe  largest  seleclion  of  module*^  available  for  DX,  OSCAR. 
EME,  ATV. 

TRANSVERTERS  ^^  ^^"^^  ^^^ 

MMT  1 44-28  $  1 69.95 
MMT  432^28  (S)  S2&9f:95 
MM  r  439-A^rV  $339,95 
M^Tl  1296-1 44  $299.95 
OTHER  MODELS  AVAHABLE 
write  for  deiiiib 

POWER  AMPLIFIERS 

all  models  include  RF  VOX  &  Low  Noi^  RX  Prc-Ampl. 
(no  pre^amp  in  MML432-100) 

2Mcl*;ts;  I  OtM  output  MMLi44-lOO-LS  lWor3Win  |2m95 

I OOW  output  MML144-100-S  lOW  mpui  $199,95 

SOW  output  \f%fl..l44-50-S  I OW  input  $149.95 

30W  output  MMLJ  44^30-1 5  IWor-iWin  $109.95 


MM1.432-'1W>  lOW  input  $369.95 

MM1432-50  low  inpui  $199.95 

M\«4*S2-30-LS       IWorSWin  $209.95 

Camin;^  Mv>n.  Watch  fur  detaik. 


433  MHz: 

lOOW  Qutput 
&(M  output 
SOW  output 

ANTENNAS 

DS-2M 

$63.40 

1296-LY 

$47.95 

10XY-2M 

$69.95 

70  cmMBM  48 

$59,95 

70  cmflVIBM  88 

$89,95 

70/MBM  48 

Send  40€  stamps  for  fu*l  details 

of  our  VHF/UHF  items. 
Pre-seiector  filters    Pre -amplifiers     Aniennas 
Low-pass  filters       Trans verters 
Varactor  triplers      Converters 

Spectrum  [nlefnalional,  Inc. 
Post  Office  BoK  1084S 
ConcQrd,  Mass,  01742  USA 


Crystal  Fillers 


t4 


When  You  Buy,  Say  73" 


WHAT'S  REALLY  HAPPENING 
IN  HOME  SATELLITE  TV? 


SATELLITE 

TELEVISION 

MAGAZINE 


A  monthly  of  100-plus  pages,  has  all  you 
need  to  know  about  where  to  find  equip- 
ment, how  it  performs,  how  to  install  It, 
egal  viewpoint,  &  industry  insights. 


•  $19.95  per  yr.  (12  monthly  issues) 

•  $  2.00  for  Sample  Issue 

MONEY  BACK  GUARANTEE  if  not 
satisfied  (subscription  orders  only). 
Keep  first  issue  with  our  compliments 


If  you  already  have  a  dish,  then  you  need 


-the  best  in  satellite  TV  programming 


*  Weekly  Updated  Listings 
^  All  Scheduled  Channels 

*  Complete  Movie  Listing 

*  All  Sports  Specials 

T*r  Prime  Time  Highlights 

$39.00  per  yr.  (52  weekly  issues) 
$  1.00  for  Sample  Copy 


Visa®  MasterCard®  accepted  (sub- 
scription orders  only).  All  prices  in  US 
funds  only.  Write  for  foreign  rates. 

Send  this  ad  along  with  your  order  to: 

STVVOnSat™ 

P.O.  Box  2384  -  Dept.  PS 
Shelby,  NO  28151-2384 

Subscription  calls  only 
Toll  Free  1-800-438-2020 
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TRANSISTORS 


FRESH  STOCK  -  NOT  SURPLUS 
TESTED  -  FULLY  GUARANTEED 


P/N 

Ranng 

Ea 

March  Pt 

MRF40S 

70  W 

t1 4  50 

S32,O0 

MRF412 

SOW 

16.00 

40.00 

MRF41ZA 

aow 

18.00 

40.00 

MftF421 

100W 

25.00 

54  00 

MRF42IC 

11  ow 

27.00 

56.00 

MRF422* 

150W 

38.00 

62.00 

MRF42i' 

25W 

17.00 

40.00 

MRF426A* 

25  W 

17.00 

40,00 

MRF433 

13  W 

14.50 

32,00 

MRF435* 

150W 

42.00 

90.00 

MRF449 

30W 

12.00 

27.00 

MRF449A 

30W 

11.00 

25.00 

MRF450 

SOW 

12.00 

27,00 

MRF450A 

BOW 

12.00 

27,00 

MRF453 

60W 

15.00 

33,00 

MRF453A 

60W 

15.00 

33.00 

MRF454 

SOW 

16.00 

35,00 

MRF454A 

SOW 

16.00 

35,00 

MRF455 

60W 

12.00 

27.00 

MRF455A 

GOW 

12.00 

27.00 

MRF4SS 

80W 

16.00 

40.00 

MRF460 

60W 

16.50 

36,00 

MRF475 

12W 

3.00 

9.00 

MftF476 

3W 

2.50 

600 

MRF477 

40W 

13.00 

23.00 

MBF479 

15W 

10,00 

23,00 

WftF4B5' 

15W 

6.00 

15,00 

iyiRF492 

90W 

16.00 

39  00 

SRF2072 

75  W 

16.00 

33.00 

CD254S 

SOW 

2400 

5500 

St^ifttea 

titgh  Gam  Matched  Ouaas  A 

¥HF  THANStSrORS 

van-di^'^ 

Type 

Rating 

&a 

Matfi^ 

wnF221 

1SW 

SI  0.00 

— 

MftF222 

12W 

12.00 

— 

MRf224 

40W 

13.50 

13200 

MRF231 

3.5W 

10.00 

^ 

MRF234 

25W 

15.00 

39.00 

h*RF237 

IW 

2,50 

^ 

MRF23e 

30W 

12-00 

^ 

MRF239 

SOW 

15,00 

^ 

MRF240 

40W 

16  00 

^ 

MRF245 

BOW 

25.00 

59.00 

MRF247 

BOW 

25.00 

59,00 

MRF26D 

5W 

6.00 

<.,.* 

MRF264 

30W 

13.00 

_ 

MRF492 

70W 

16.00 

39.00 

MRF607 

i.ew 

2,60 

— 

MflF627 

0.5W 

9.00 

^ 

MRF641 

15W 

16.00 

— 

MRF644 

25W 

23.00 

-^ 

MRF646 

40W 

24.00 

59-00 

MRFMa 

60W 

2^.50 

69.00 

S014Y6 

SOW 

2950 

— 

SOI  477 

125W 

37  00 

^ 

2N4427 

IW 

1.25 

*, 

2NS94S 

4W 

10.00 

— . 

2N5946 

10W 

12,00 

^ 

2N6Qaa 

4W 

6,00 

,^ 

2NG0B1 

15W 

7.00 

— 

2NS0e2 

?5W 

9J0 

^ 

2N60B3 

30W 

9.50 

— 

aN6oa4 

40  W 

12.00 

29.00 

TMOS  FET 

MRF137 

30W 

S22.S0 

'^ 

MRFUa 

30W 

35.00 

— 

MRF140 

150W 

92.00 

^— 

MRF150 

150W 

60.00 

.i — . 

MRF172 

BOW 

6500 

^ 

MRF174 

125  W 

36.00 

^ 

lecr^nrca*  Assistance  &  cross  fefefe^^ce 
mfofmation  on  CD.  PJ  RF,  SRF  SO  P/Ns 
Gail  t ngmeenng  Dep!  (6 1 9)  /44'0728 

RF  Parts  Caialog  Available 
0EM,8i  Ouaniiry  Discpunts 


Minimum  Order  S20 
WE  SHIP  SAME  DAY 


Add  $3  60  Shipping 

C.O.0./ViSa;MC 


ORDERS  ONLY:  800-854-1927 


1320  Grand  Ave.  San  MarcQS 

CalilomU  92069      (619)  744  072B 


^Mm 


Special  North 
American  Edition 

As  an  added  bonus,  t*ie  1985  U,S*  CatJbook 
also  rrsU  tlie  amateurs  In  Canada  and  Mexicol 
You  get  the  complete  and  accurate  U\S, 
listings  (prepared  bv  our  own  editorial  staff), 
all  the  usual  up-to-date  Canbook  charts  and 
tables,  PLUS  Canada  and  Mexico.  Now  that*s 
real  vatuel 

The  best  just  got  better! 

Of  course,  Canadian  and  Mexican  amateurs 
are  also  listed  In  the  1965  Foreign  Callbook. 
Don't  delay!  The  great  new  1985  Callbooks 
were  published  December  1,!984. 

Ordir  your  copies  now! 

E*ett      Shipping      TtKil 

a  U.S.  Callbook  S21.95    $3.05  S25.O0 

Q Foreign  Callbook      20.95      3.05     24.00 

Order  both  books  at  the  same  time  for 
$45*00  irkcludlng  shipping  within  the  USA, 

Order  from  your  dealer  or  directly  from  the 
publisher.  Foreign  residents  add  S4.55  for 
shipping,  iriir^ols  residents  add  6%  sales  tax. 


Keep  v(>ur  1985  Call  books  up  to  if  ate. 

The  U,S.  and  Foreign  Supplements  contain 
all  activity  fo?  the  previous  three  months 
fnctudlng  new  licenses.  Available  from  the 
putillsher  in  sets  of  three  (March  1,  June  i, 
and  September  IJ  for  only  $15.00  per  set 
Including  shipping.  Specify  U.S.  or  Foreign 
Supplements  when  ordering,  Illinois  res- 
idents add  6%  sales  tan.  Offer  void  after 
November  1,  1985. 

RADIO  AMATEUR 

ca 

Dept>     B 

92  S  Sherwood  Dr.,  Sox  247 

L^ke  Bluff,  I L  60044,  USA 


T«!  {3i2)  234-6600 


llboolc 


iNC, 


DXh«  VIA  COMPUTER! 

DX-1    detenomes   MUF/FDT.   Greyline. 
distance/Aziimith,  Sunriso^uDset  plus  433 
country  database! 

DX'2  determines  MUF/FDT,  distance/ 
Aziinuth*  Sunrise/Sunset  phis  433  country 
database! 

Refer  to  73  Klagazinfi,  Sept  ember  '84  issue, 
page  84.  and  Ham  Radio  Magazine^  August 
'64  Issue*  pagp  81, 

For  Apple  n*  11 + ,  De  &  lie 

64K  is  required 

DX-1  . , , .  $42.45  s/h  ind.  CA  rea.  add  $2.60 
DX-2  $22.45  s/h  mcl  CA  res.  add  $1.30 

To  order,  please  call  or  write: 

DX  Enteiprises 

5861  Bridleway 

San  Jose,  CA  95123 

(40S)  57&-3708 


WA9TD0 


$20.00/ 


•  •  I 


4  Choices  of  colored  card 

stock 
Send  SASE  for  samples  & 

ordering  information 

l-kirizon  Printing  Co. 
315  South  Craig  PL 
Lombard,  IL.  60140 


EGBERT  11+ 
RTTY-CW-XFER 

for  the  Appb  Ji,  U+,  l\e 
Transmit  &  Receive  with  Software  Only 

NO  TU  REQUIRED 

Th«  Egbert  ][+  has  RTTYi^CW/XFER 
on  the  same  disk^  and  features:  spitt 
screen  operation,  type  ahead  buffer,  se- 
fec table  mark,  space,  shift  and  speed, 
charrge  modes  and  speeds  from  menu^ 
mailbox  with  selective  cali  and  save  to 
disk  Provisions  for  up  to  9  canned 
messages  on  each  data  disk,  and  much 
more* 

FOR  MORE  INFO.OROROER.CALLOR 
WRITE; 

W.H.  NAIL  COMPANY 

275  Lodgev^ew  Drive 
Oroville,  Ca.  95965 
M/C  (916)589-2043  vig^ 

^gtjQil  ]f+  =69.95  inclydes  program,  back  up  & 
documenlalion  USA  Reslrients  add  S2  50  for 
shipping  AH  others  add  S6  00  Ca  Res  add  6% 
sal^s  lax 

INCLUDE  CALL  SIGN  WITH  Of^DER! 
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NEW-TECHNOLOGY   HIGH-QUALITY 


AFFORDABLE  TRANSCEIVERS  FOR  ALL.     WINNERS  IN  COMPARISON  HANDS  DOWN! 


1 0/1  60  M 
HF  TRANSCEIVER 


40-15-6  M  NEW 
TRI-BANDER 


15M 
15  METER  MOBILE 


d«i*?Sft»A¥#-*< 


JUST  SLIGHTLY  AHEAD! 

4  MEMORYS  -  3  WAY  AUTO  SCAN, 
DUAL  VFO,  IF  SHIFT.  CW-W,  400  Hz. 
CW.-N  200  Hz.  ALL  9  BANDS  PLUS 
MARS.  BUILT  IN  AC/DC  POWER.  SSB, 
CW  OR  RTTY.  IF.  TUNE  3-STEP 
TUNING  SPEED.  200  WATT  PEP, 
MICROPHONE  IMPEDANCE  600-50K 
OHM  HAND  MIC.  INCLUDED. 

SPECIAL  * 


NCG 


WITH  THE  QUALfTY  YOU  HAVE 

40, 15  AND  6  METERS  ARE  YOUR  BASE 
STATION  OR  MOetLE  WITH  AC/DC 
BUILT  IN  POWER  SUPPLY  CW-N  200 
Hz  OR  USB,  2.S0239  ANTENNA  CON- 
NECTORS. HAND  MIC.  BUILT  IN  TVI 
FILTER  LITTLE  TO  NO  TV  INTER- 
FERENCE, 20  WATTS  PEP,  MARS  ON 
40  AND  6  METERS. 

SPECIAL* 


ALWAYS  LOOKED  FOR! 

A  GREAT  QRP  RIG  WITH  THE  BIG  RIG 
SI  GNAL.  2  WATTS  OR  1 0  WATTS  OUT, 
BUILT  IN  CW  SIDE  TONE,  DIGITAL 
DISPLAY,  HAND  MIC.  TOP  MOUNTED 
SPEAKER.  MOBILE  BRACKET,  RIT  OR 
FfNE  TUNE  TX&RX:  t4KHz,  21  TO 
2L450  MHz  SIGNAL  TO  NOISE  MORE 
THAN  tOdB  DOWN. 

SPECIAL  * 


90  DAY  WARRANTY  ON  ALL  TRANSCEIVERS  -  DIRECT  FROM  NCG  OR  YOUR  DEALER 


WE  HAVE  12  GHz  BASE/REPEATER  ^  MOBILE  ANTENNAS 


1275  N.  Grove  Street.  Anaheim,  CA   92806    (71 4J  630-4541 


•Call  or  write  for  quote 


NOTE:  PRICES  AND  SPECIFICATIONS  SUBJECT  TO 
CHANGE  WITHOUT  NOTICE  OR  OBLIGATION 


ti 


CRYSTAL  FILTER  SALE 

Top-quality  apol»  CW/S5B/AM  FOX  TANGO  filters 

For  most 
KENWOOD  -  YAESU  •  HEATHKIT 

Also  DFIAKE  FI-4C/7  Line,  COLLINS  75S-3B/C, 
and  ICOM  (FL44A  Type) 

All  negulaf  $60  filtefs  .,,,... NOW  Only  (49.5<t 

All  Regular  t1 10  filters NOW  Only  I99.S0 

All  Regular  S170  Matched-Paif 

Filler  Kfts , NOW  Only  $139  pair 

All  Fllter^ascadlng  Kits   NOW  Only  175  each 

Quantity  dfseoynU  when  sent  1o  One  addreaa 
f»xi^tuding  mntched-paU  fr/ia| 

Any  two  units  (filters,  cascading  kits, 

or  combos) , 10%  OFF 

Any  three  units  or  more  (as  abova)  ........  1S%  OFF 

Hurry!  Sale  ends  May  1, 1985 

FOX  TANGO  filter  bandwldtfis  range  from  125  to  6000 
Hz  witfi  center  frequencies  to  malcti  your  rig.  Most 
filters  are  drop-Jn  or  plug-In  type;  some  patch-in. 
Matched  pair  filter  kits  ace  avaiJable  for  fla20,  TS830/ 
930  and  FT'980:  filter  cascading  kits  for  TS430/520^ 
820,  FT-1 01/101 ZD/1 07/90 12,  Heath  SB-104A,  For  com- 
plete details  send  us  a  bitsFness-sJze  5ASE  marked 
^'FT  Filter  Sale"  and  your  rig's  Make  and  Model 
Number,  Or  to  save  time,  piione  for  Information  and 
order  6\  rect J  y ,  We  accept  VI S  A/  M  C  Of  s  h  I  p  CO.  D  J  n  US. 

FOX  TANGO  FiLTERS  contain  elgtit  gpeciaify  treated 
and  aged  discrete  crystals,  uniike  ceramic  or  mono- 
Jit  hie  corner-cutting  designs.  An  Implant  or  transplant 
with  a  time-tested  FT  filter  or  cascading  kit  will  give 
your  fJg  new  Hf^.  Our  best  advertisements  are 
thousands  of  satisfied  users  —  oh^ck  out  our  ctaims 
over  the  sir—  you'll  iearn  tt^at  FOX  TANGO  Is  best! 
Our  filters  cosl  less  and  are  guaranteed  longer  —  ONE 
YEAR  —  order  with  confidence.  Why  risk  disappoint- 
ment with  some  unknown  or  un proven  brand? 

GO  FOX  TANGO-TO  BE  SURE! 

E^J^^       FOX  TANGO  CORP- 

P,0.  Box  15944,  Depl.  S 
T       W.  Palm  Beach,  FL  33416 
Telephone:  <305)  683-9587 

When  You  Buy,  Say  73'* 


Inter-Ear-Communication-System 

A  space  age  system  that  allows  you  to  send  and 
receive  your  message  through  your  ear  and  teave 
your  hands  free. 


mfi 


•  Replace  your  HTs  awkward  apeaker-microphone  with 
an  n^earmtcrophone. 

•  Discrete  KT  communications  leaves  you  with  both 
hands  Iree. 

«  Allows  voice  communications  In  noisy  environments. 

«  Our  n^eartalk  interfaces  with  almost  all  HTs,  which 
have  external  speaker  microphone  output  jacks. 

•  Custom  hybrid  circuit 

■  Low  power  consumption.  Transmits  at  5mA  and  less 
than  10uA  when  receiving. 

•  One  year  warranty,  iPf^Q    Of\{\ 
Dealer  inquiries  are  invited.  I  C  ww'^UI/ 


$99.95  includes  IECS-200  control  unit,  Ear  transducer, 
9V  battery,  6 -pin  output  connector  and  Instruction  sheet. 
(Add  6%  sales  tax  for  California  residents.) 

Custoin  made  interface  cable  for  TEMPO  S-1 5  and  all  ICOM 
HTs  are  available  at  $19.95 

FOR  ALL  PREPAiD  ORDERS,  SHIPPING  AND  HANDUNG 
CHARGE  WfLL  BE  PAiD  BY  N^EAR^TALK, 


communications,  inc. 


22511  Aspan  Street  •   Lake  Forest  •   Calif.  92630-6321 

(714)  581-4900  Telex  29-7385  ACE  UR  Fax  (714)  768-4410 
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Dallas  WitUams  WA0MRC 

POBoxl 

Sedgwick  CO  S0749 


In  Search  Of:  RTTY 

Experience  the  mysterious  world  of  RTTY  beyond  the  band  edge, 
but  beware!  Its  allure's  too  great  for  all  but  the  stoutest  of  heart 


One  of  the  most  fasci- 
nating aspects  of  ra- 
dioteletype  is  monitoring 
the  thousands  of  commer- 
cial, military,  and  govern- 
mental broadcasts  which  go 
on  daily  outside  the  ham 
bands. 

Not  only  can  anyone 
copy  such  services  as  AP 
(Associated  Press)  and  DPI 
(United  Press  International), 
which  are  the  two  we  are 
most  familiar  with   in  this 


Since  this  was  written, 
the  TASS.  and  Prensa 
Latina  services  from 
CLN-451  on  14,901 
kHz  have  been  trans- 
ferred to  CLN-452  on 
14,928.  Also,  the 
American  Republics 
Wireless  File  after- 
noon transmissions 
have  been  discontin- 
ued,  and  that  material 
has  been  added  to  the 
morning  schedule. 
This  was  done  to 
counter  poor  propa- 
gation to  those  posts 
not  linked  by  com- 
puter net. 


country,  but  also  TASS  (Tel- 
egrafnoye  Agentstvo  Sovet- 
skogo  Soyuza)  from  the 
Soviet  Union,  AFP  (Agence 
France  Presse)  from  France, 
Reuters  from  England,  and 
dozens  of  others. 

Maybe  you  would  like  24- 
hour  weather  from  just 
about  anywhere  in  the 
world,  or  to  fee!  like  a  spy 
and  print  out  embassy  com- 
munications. (The  stuff  is  in 
code  and  impossible  to  read 
but  it  still  gives  a  feeling  of 
excitement.)  Maybe  you 
would  like  to  practice  read- 
ing Spanish,  French,  or 
some  other  language.  It  is 
all  there  between  the  ham 
bands  and  easy  to  copy  — if 
you  know  how  and  where. 

Equipment 

To  receive  commercial 
RTTY  such  as  this  requires 
the  usual  amateur  RTTY 
equipment  and  maybe  a 
few  additions.  First,  of 
course,  you  need  a  good 
general-coverage  receiver. 
Those  who  have  one  of  the 
new  transceivers  with  built- 
in  general  coverage  are  all 
set.  The  rest  of  us  will  have 
to  make  do  with  something 
else.   In  general,   if  the  re- 


ceiver is  stable  and  selec- 
tive enough  to  do  a  good 
job  on  S5B  signals,  it  will 
perform  nicely  for  commer- 
cial RTTY. 

I  use  an  old  Collins  R388 
(with  added  mechanical  fil- 
ters) or  a  pair  of  Hammar- 
lund  SP600/JX17  war-horses, 
and  they  do  nicely.  The  Col- 
tins  is  the  better  due  to  the 
much  more  accurate  fre- 
quency readout,  something 
that  is  important  when 
trying  to  locate  or  identify 
particular  stations-  For  a 
long  time  I  used  a  BC348 
military  receiver.  Using  a 
big  expensive  receiver  is  not 
really  required  for  starting 
out 

While  it  would  be  nice  to 
use  special  antennas,  they 
are  not  necessary.  The  reg- 
ular ham  antennas  will  do 
very  well 

For  the  terminal  unit,  the 
regular  amateur  type  will 
work  very  satisfactorily  pro- 
vided It  can  handle  shifts 
greater  than  170  Hz,  Many 
amateur  TUs  are  built  only 
for  170  Hz  and  will  be  of  lit- 
tle use.  Most  commercial 
RTTY  transmissions  are  425- 
or  650-Hz  shift  although  a 


small  number  can  be  found 
ranging  from  about  50  to 
over  1000  Hz. 

Selectable  sense  is  a 
must.  For  the  most  part,  the 
commerciaf  stations  are  not 
plagued  with  the  interfer- 
ence found  in  the  amateur 
bands.  For  this  reason,  even 
a  simple  phase-locked-loop 
demodulator  without  filters 
will  do  a  surprising  job. 

If  you  use  a  computer  to 
decode  the  signals,  several 
things  should  be  kept  in 
mind.  First,  the  software 
should  be  able  to  handle  all 
speeds  from  45  to  74.2  baud 
Murray.  (While  Murray  and 
Baudot  are  not  the  same, 
nearly  everyone  treats  them 
the  same  J  While  some  AS- 
Cfl,  SITOR,  and  other 
modes  are  in  use,  most  of 
the  action  is  still  with  the  5- 
level  Murray  code  at  speeds 
of  either  50  or  74.2  baud.  It 
seems  amateurs  are  about 
the  only  ones  using  45 
baud.  In  three  years  of  daily 
monitoring,  I  have  never 
copied  a  transmission  using 
56.9  baud  [75  wpm).  That 
does  not  mean  75  wpm  is 
unused,  but  that  would  ap- 
pear to  be  the  case. 

Second,  with  some  sys- 
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terns  the  length  of  the  stop 
bit  can  cause  problems. 
This  is  particularly  true  In 
computer  systems  that  use 
the  cassette  port  as  a  TU 
and  where  the  stop-bit 
length  is  determined  by  a 
machine-language  timing 
loop.  In  these  systems,  se- 
rial-to-parallel conversion  is 
done  by  machine  language 
rather  than  DART.  I  faced 
this  problem  with  software  I 
had  written  for  the  Timex/ 
Sinclair  TS1000.  The  stop- 
bit  timing  loop  would  still 
be  running  while  the  next 
character  was  being  trans* 
mitted  The  result  was  gar- 
bage. Dedicated  systems  do 
not  have  this  problem.  Also, 
if  the  software  is  written  for 
a  stop-bit  length  of  1  or  1.5 
data  bits,  there  should  be 
no  problems. 

Those  who  use  UART  se- 
rial-to-parallel-to-serial  up- 
speed  converters  to  drive  a 
standard  teleprinter  should 

also  be  aware  of  the  stop- 
bit-length  problem.  The 
UART  should  be  set  for  the 
shortest  stop  bit  possible, 
usually  1.5.  The  speed  con- 
verter will  be  compatible 
with  any  signal  using  a 
longer  stop  bit.  The  reverse, 
however,  is  not  true.  Nor- 
mal 5-level  code  calls  for  a 
stop-bit  length  of  1.5,  but 
many  military  and  weather 
transmissions  use  a  stop  bit 
equal  to  2  data  bits.  Ob- 
viously, timing  errors  will 
occur  on  full-speed  trans- 
missions using  a  stop  bit 
shorter  than  that  of  your 
speed  converter. 

Actually,  there  are  a 
number  of  "standard"  stop- 
bit  lengths.  The  60-wpm  sys- 
tem used  by  amateurs  is  ac- 
tually 61 3  wpm  with  a  stop- 
bit  length  of  1  42.  Other 
stop-bit  lengths  include 
1,  1.27,  1.5,  1.97,  and  2, 
The  standard  international 
system  of  50  baud  (66.6 
wpm  — usually  called  66  or 
67  wpm)  uses  a  stop  bit  of 
13,  However,  many  of  the 
50-baud  transmissions  en- 
countered on  the  air  use  a 
stop  bit  of  2,  which  is  62.5 
wpm. 

In  truth,  the  wpm  figure 


is  somewhat  meaningless. 
The  longer  stop  bit  allows 
the  receiving  equipment  to 
maintain  synchronization 
better  if  the  start  pulse  is 
clobbered  by  interference. 
This  is  why  most  crypto- 
graphic transmissions  use 
the  longer  stop  bit.  One 
missed  character  could  re- 
quire the  entire  transmis- 
sion to  be  repeated. 

If  all  this  sounds  confus- 
ing, do  not  worry  too  much 
about  it.  But  if  you  have  er- 
rors in  your  copy  that  you 
cannot  explain,  then  you 
might  take  a  closer  look  at 
the  stop-bit  lengths  in- 
volved. 

Another  thing  to  consider 
is  the  various  keyboard  lay* 
outs  in  use  by  the  different 
services.  Weather  services 
have,  in  the  past,  had  their 
own  special  keyboard  with 
symbols  to  represent  differ- 
ent weather  conditions.  This 
system  may  still  be  in  use, 
although  I  have  found  no 
indication  of  it.  Most  for- 
eign press  services  use  the 
CITT  No.  2  system.  If  re- 
ceived on  an  American 
Communications  system 
(the  kind  in  use  by  most  am- 
ateurs), problems  can  oc- 
cur. For  instance,  with  the 
CITT  system,  a  shifted  S  is 
the  apostrophe  rather  than 
the  bell  as  on  the  American 


Communications  system. 
This  means  that  every  time 
they  send  an  apostrophe 
your  bell  will  ring;  do  not  as- 
sume something  is  wrong 
with  your  receiving  equip- 
ment. 

Those  with  a  standard 
American  Communications 
keyboard  Cor  software)  and 
an  active  bell  in  their  sys- 
tem will  soon  find  it  desira- 
ble to  disconnect  it, 
especially  when  receiving 
some  French  transmissions, 
French  transmissions  are 
not  the  only  problem,  how- 
ever, as  many  press  services 
use  a  double  apostrophe  in 
place  of  quotes.  This  is  be- 
cause the  CITT  system  has 
no  quote  key;  it  has  a  plus 
sign  in  its  place. 

While  I  am  set  up  to  use 
the  computer  as  a  RTTY 
monitor,  in  practice  I  prefer 
the  old  teleprinter  machine 
to  do  most  of  the  work. 
While  it  is  noisy,  I  am  not 
locked  into  a  given  amount 
of  memory.  Thus,  I  can  set 
up  on  a  service,  print  eight 
hours  worth,  and  read  it  at 
my  leisure.  TTY  paper  is  far 
cheaper  than  paper  for  the 
line  printer.  Also,  it  does  not 
tie  up  the  computer  for  long 
periods  of  time  when  I 
could  be  using  it  for  some- 
thing else.  It  is  the  best  of 
both  the  old  and  the  new. 


ADN — AHgemeiner  Deutscher  Nachrlchtendienst  (East  Ger- 
many) 

ANA— Aden  News  Agency  (Yemen) 
ANGOP— Agencia  Angola  Press 
ANSA— Agenzia  Nazionale  Stampa  Assoc.  (Italy) 
APN"Agentstwo  Pelschato  Novosti  (USSR) 
CNA— Central  News  Agency  (Republic  of  China) 
OIPLO  PARIS— French  Ministry  of  Foreign  Affairs 
DPA — Deutsche  Press  Agentur  (West  Germany) 
OYN — Diarios  y  Noticias  (Argentina) 
KCNA— Korean  Central  News  Agency  (North  Korea) 
KUNA— Kuwait  News  Agency 
MAP — Mutual  Arab  Prass  (Morocco) 
NA — Noticras  Argentinas 
PAP— Polska  Agencja  Prasowa  (Poland) 
SAPORITI— Agenda  Noticiosa  Saporiti  (Argentina) 
SUNA^Sudan  National  News  Agency 
TANJUG — Telegrafska  Agencija   Nova  Jugoslavfja  (Yugo- 
slavia) 

TELAM— Agenda  de  Noticias  Telam  (Aigentlni) 
VNA— Vietnam  News  Agency 

XINHUA- New  Ctifna  News  Agency  (People's  Republic  ot 
China) 
YONHAP— Yonhap  News  Agency  (South  Korea) 


Tuning 

Tuning  commercial  RTTY 
transmissions  is  much  the 
same  as  tuning  amateur  sig- 
nals, with  one  possible  ex- 
ception. If  you  have 
depended  on  your  ears  as  a 
tuning  guide  for  amateur 
signals,  you  will  find  that 
things  sound  different.  This 
is  because  the  commercials 
use  a  wider  shift  It  should 
not  take  long  to  get  to  the 
point  where  you  will  be 
able  to  recognize  the  shift 
just  by  hearing  the  signal. 
An  oscilloscope  is  still  the 
best  tuning  aid. 

If  after  tuning  in  the  sig- 
nal properly  and  identifying 
the  shift  being  used  the  re- 
sulting readout  is  garbage, 
then  several  things  could  be 
wrong  The  first  is  that  your 
equipment  may  be  set  for 
the  wrong  speed.  Change 
speeds  and  try  again  (After 
some  practice  you  should 
be  able  to  identify  the 
speed  just  by  ear]  ff  chang- 
ing speeds  does  not  clear  up 
the  copy,  try  changing  the 
sense.  Some  combination  of 
speed  and  sense  will  usually 
yield  good  copy  — if  the 
transmission  is  printable. 

Finding  a  Signal 

Now  that  everything  is 
ready  to  go,  where  do  you 
look  for  a  signal?  Probably 
the  easiest  to  receive  are 
the  WBC  weather  transmis- 
sions from  Miami,  Florida. 
These  are  on  24  hours  a  day 
on  over  a  dozen  frequen- 
cies. Try  8T05,  8130,  and 
8140  kHz.  These  are  usually 
best  in  the  evening  and  at 
night.  The  8140-kHz 
frequency  is  taken  over 
around  0700  UTC  by  Cas- 
tro's propaganda  arm, 
Prensa  Latina  (PL),  so  be 
forewarned. 


Fig.  1.  Foreign  press  services. 


The  weather  reports  are 
sent  at  74.2  baud  {100  wpm) 
with  a  shift  of  850  Hz.  Most 
are  in  weather  code,  which 
is  not  readable  without  a 
key  [available  at  most  large 
libraries),  but  you  will  be 
able  to  tell  how  well  your 
system  is  working  by  using 
these  stations.  Like  most 
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commercial  and  press  sta- 
tions,  they  do  not  transmit 
data  continuously,  so  for  10 
or  15  minutes  at  a  time  you 
may  hear  onty  a  mark  car- 
rier. Since  these  three  sta- 
tions do  not  transmit  the 
same  data  at  the  same  time, 
if  one  is  idle,  try  another. 

For  news  with  a  different 
slant,  try  the  PL  transmis- 
sion at  0700  UTC  on  8140 
kHz.  It  is  in  English  with  a 
speed  of  50  baud  and  425- 
Hz  shift.  Other  active  PL 
frequencies  are  14,901  and 
16,348  kHz.  Daily  sigrH5n 
for  these  latter  frequencies 
is  around  1730  UTC  [it 
changes  from  day  to  day) 
with  ''news"  in  English  for 
Central  America,  Cuban 
transmissions  are  not 
known  for  their  stability 
and  may  disappear  in  mid- 
sentence.  The  English  is  rot- 
ten and  misspelled  words 
abound— don't  blame  your 
equipment. 

The  Cubans  also  relay  a 
TASS  English  transfiitssion 
on  14,901  kHz.  This  starts 
around  1200  UTC  and  con- 
tinues until  the  sign-off  — 
usually  between  1600  and 
1700  UTC.  TASS  has  far 
more  polish  than  PL  and  the 
English  is  much  better. 
While  all  of  these  transmis- 
sions are  normally  50  baud 
with  425-Hz  shift,  don't  be 
surprised  if  one  shows  up  at 
170-Hz  shift  or  if  the  sense 
changes  from  day  to  day. 
Even  the  speed  has  been 
known  to  change.  [As  I  write 
this  they  are  using  45  baud!) 
The  signal  also  may  drift  or 
even  suddenly  shift  fre- 
quency by  several  hundred 
Hertz  and  just  as  suddenly 
shift  back  minutes  later 

The  Cubans  (or  at  least 
my  limited  Spanish  leads 
me  to  that  conclusion)  also 
operate  several  other  ser- 
vices, Prensa  Minrex  and 
what  is  labeled  Embacuba 
These  seem  to  have  no  set 
schedule  or  frequency. 
Sometimes  they  appear  to 
be  the  same.  Usually  the 
transmissions  contain  Span- 
ish text  and/or  messages 
made  up  of  S-number  code 


WBC— National  Weather  Sen/ice  (USA) 
J  Ml— Japan 

3a3— USSR  {from  RVW  53) 
AMMC— Australia 

fig.  2.  Examples  of  weather  service  identifier  codes. 


groups.  Another  that  seems 
to  be  Cuban  uses  the  mili* 
tary-type  callsign  DIME. 
Transmissions  are  in  Span- 
ish and  have  been  copied 
changing  speed  in  mid-sen- 
tence. 

For  serious  copying  of 
weather  transmissions,  the 
unshift  on  space  [USOS) 
function  should  be  turned 
off.  Since  both  weather  and 
the  coded  traffic  of  embas- 
sies (and  the  like)  are  nearly 
all  in  number  groups,  it  is 
far  easier  to  read  if  it  is 
printed  properly.  Most  of 
the  transmissions  appear  to 
be  sent  with  the  assumption 
that  the  receiver  does  not 
have  USOS.  For  the  press 
services,  however,  using  the 
USOS  corrects  more  errors 
than  it  causes. 

The  USOS  should  also  be 
used  when  copying  traffic 
transmitted  in  the  Cyrillic 
alphabet  used  by  the  USSR 
and  other  countries.  With- 
out USOS,  most  Cyrillic 
transmissions  look  like  so 
much  garbage.  With  USOS, 
however,  it  is  possible  to 
read  a  word  now  and  then 
and  maybe  even  get  an  idea 
of  what  the  traffic  is  about. 
Cyrillic  transmissions  come 
in  two  types:  2  level  and  3 
level.  The  2  level  is  just  like 
the  regular  keyboard  with 
upper  and  lower  case,  al- 
though the  characters  are 
much  different  The  3  level, 
which  appears  to  be  the 
most  common,  has  a  sec- 
ond additional  shift  allow- 
ing access  to  another  group 
of  characters.  The  regular 
Murray  machine  prints 
these  extra  characters  as 
numbers  or  punctuation. 

To  receive  some  of  these 
Russian  stations,  try  16,700 
kHz  plus  or  minus  10.  If 
propagation  is  good,  several 
can  usually  be  heard. 
Nearly  all  use  170-Hz  shift 
t  have  noticed  several 
strong  Russian  stations 


around  12,500  kHz,  also. 
Recently  copied  callsigns 
include  UWFW  and  UEFZ 
Much  of  the  traffic  will 
have  easily-readable  tags 
such  as  Radio  Murmansk 
and  Odessa  Radio. 

If  you  would  like  to  prac- 
tice your  Spanish,  there  are 
a  number  of  easily-copy- 
able  signals  available.  The 
easiest  to  receive  (at  least  at 
this  location)  are  the  AFP 
Paris  transmissions  relayed 
via  New  York  or,  depending 
on  the  frequency,  Marti- 
nique. These  run  sporadical- 
ly throughout  the  day.  Try 
15,908  kHz  for  the  New 
York  relay  (via  WEY  35)  and 

16.183  kHz  for  the  Marti- 
nique relay  (via  FZF  62).  The 
Martinique  transmission  is 
supposed  to  be  in  Portu- 
guese for  Brazil,  but  it  looks 
like  Spanish  to  me.  Also,  the 
Martinique  signal  may  be 
difficult  to  tune,  as  a  direct 
Spanish  transmission  from 
Paris   can   be  heard   on 

16.184  kHz.  Ail  of  these  use 
50  baud  with  425-Hz  shift, 
AFP  has  also  been  copied  in 
French  on  1 8,669  and  1 5,978 
kHz,  and  in  English  on 
15;977  kHz,  among  others. 

Reuters,  the  British  news 
service,  can  often  be  copied 
on  both  18,334  and  18,336 
kHz,  although  the  condi- 
tions are  not  very  good  at 
this  location.  Those  on  the 
east  coast  can  probably  re- 
ceive them  better.  I  have  re- 
ceived  them  as  early  as 
1500  UTC  They  use  325'Hz 
shift  Another  frequency  to 
try  is  10,959  kHz  around 
0400  UTC 

UPI  in  English  from  Hong 
Kong  can  be  copied  on 
19,520  kHz  when  propaga- 
tion is  favorable  1  have  had 
the  best  luck  during  the  late 
evening  and  early  morning 
hours.  AP  and  UPI  transmis- 
sions are  hard  to  find,  as 
most  have  been  shifted  to 
satellites. 


The  United  States  Gov- 
ernment also  has  a  RTTY 
press  service.  Depending 
upon  which  one  you  re- 
ceive, it  can  be  called  the 
VOA  (Voice  of  America), 
USIS  (United  States  Infor- 
mation  Service,  aka  United 
States  Information  Agency), 
the  African  File,  the  Asian 
File,  and  for  South  America, 
ARF  (American  Republics 
Wireless  File  In  any  case, 
all  come  from  the  USIA  in 
Washington. 

These  transmissions,  un- 
like most  foreign  govern- 
ment press  services,  do  not 
seem  to  be  aimed  toward 
the  general  public  but  to 
USIA  posts  in  the  target 
area.  Much  of  the  material 
is  "for  mission  staff  only 
and  not  for  publication/' 
The  rest  of  the  material  is  in 
English  and  is  then  repeated 
in  the  languages  of  the  tar- 
get area.  Several  times  a 
month  they  list  job  open* 
ings  within  the  agency 
along  with  media  reports 
and  other  "inside"  informa- 
tion. Also,  unlike  most  press 
services,  these  use  74.2 
baud.  Because  of  this 
speed,  you  can  expect  a 
higher  error  rate  in  your 
copy.  The  shift  is  usually 
425  Hz,  but  this  seems  to  be 
slightly  variable.  Some  of 
the  transmissions  appear  to 
be  about  80-Hz  shift  and 
multiplexed  and  transmit- 
ted on  independent  side- 
band with  VOA  SSB  feeder 
transmissions. 

ARF  begins  "sked  T  at 
about  1715  UTC  on  14,638 
and  18,542  kHz,  among  oth- 
ers. (I  have  never  found 
"sked  V  — if  there  is  one— 
and  recently  I  noticed  they 
dropped  the  ''sked  2"  intro- 
duction label.)  These  are 
74,2  baud  at  425-H2  shift 
The  transmissions  open 
with  about  15  minutes  of 
RY  tester  and  callsigns. 
''Sked  3"  begins  at  2015 
UTC  using  the  same  format 
and  frequencies. 

Overseas  VOA  transmis- 
sions can  be  copied  on  a 
number  of  frequencies. 
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among  them:  5460,  7442, 
10,972,  and  13,995  kHz. 

Identifying  the  Service 

Sometimes,  identifying 
which  news  service  you  are 

copying  can  be  difficult. 
Most,  however,  will  begin  a 
news  item  something  like 
this: 

NEW  YORK  JULY  17 
rTASS)-THE  UNITED  NA- 
TIONS. .  . 

This  makes  the  news  service 
easy  to  identify  — if  you 
know  that  TASS  is  one  of 
the  Russian  agencies.  Sonne 
are  not  that  easy.  A  list  of 
agencies  and  the  countries 
involved  is  given  in  Fig,  1.  It 
is  by  no  means  complete 
but  should  give  the  first- 
time  monitor  a  good  start  at 
identifying  a  news  service. 

I  have  been  able  to  copy, 
during  the  past  year,  all  of 
the  agencies  in  Fig,  1.  With 
favorable  propagation,  they 
should  be  easily  copied. 

Identifying  weather  trans- 
missions is  not  as  easy  as 
press  services.  Some,  when 
not  sending  weather  data, 
will  slip  in  a  few  RYRYs  and 
an  ID,  Most  do  not.  Some 
do  use  a  special  code  at  the 
beginning  of  each  message. 
If  this  code  is  known,  then 
the  station  can  easily  be 
identified.  Fig,  2  gives  a  few 
examples  of  these  codes. 

Some  stations  alternate 
RTTY  data  with  FAX  and 
some  carry  other  traffic  be- 
sides weather  If  you  know 
how  to  read  the  reporting 
codes  used  to  identify  the 
weather  station  that  is  re- 
porting the  data,  then  you 
can  get  a  pretty  good  idea 
where  a  transmission  is 
coming  from.  The  book 
needed  to  do  this  is  called 
National  Weather  Service 
Communications  Hand- 
book Number  4:  Index 
Numbers  for  North  and 
Central  America,  the  Carib- 
bean, and  US.  Stations  in 
the  Pacific.  The  book  also 
contains  a  condensed  list- 
ing of  worldwide  index 
numbers, 

A  second  book.  Federal 
Meteorological  Handbooti 


10,408— 6VU  (Dakar,  Senegal)  50  tiaud/425,  nightly 

13,487 -ANSA  (in  French  and  English)  50  baud/425,  1800 

UTC 

14,506- D4B  (Cape  Verde)  50  baud/850,  0000  UTC 

14,630- ANSA  (in  French)  2000  UTC 

14,640— ZAMINI  PRAHA  (Czech  embassy  traffic)  code 

groups,  742  baud/425, 1900  UTC  and  others 

14,700— TASS  (in  English)  1800  UTC 

14,880— JMG  weather  (Japan)  50  baud/850 

15,693— ANSA  sign  on  at  1500  UTC 

15,724— ANSA  sign  on  at  1500  UTC 

1 5,962^ LOL  (Argentine  Navy)  50  baud/425,  sporadic 

15,996— DPA  (In  Engiish)  1630  UTC 

16,106— DIPLO  PARIS  (FZF61)  daily  during  week 

16,137^RCC  Havana,  daily,  sometimes  with  cable  traffic 

16,187— 4UZ  (United  Nations)  74.2  baud/425,  sporadic 

16,41 7^ ADN  (in  Spanish^  2000  UTC 

16,440— WBC  weather 

16,932— CCS  (Chilean  Navy)  50  bayd/a50,  sporadic 

17,610— YBU  (unknown)  appears  weekdays  at  2200  UTC. 

Sign  on  with  ID  and  QTC  number  sent  via  FSK  CW  followed 

by  coded  RTTY, 

18,550— NBA  (US  Navy,  Panama)  74.2  baud/850,  sporadic 

18,650^PAP  (Poland)  1700  UTC 

18,765— WBC  weather 

Fig.  3.  Some  active  frequencies.  All  frequencies  are  in 
kilohertz. 


Number  2:  Surface  Synop- 
tic Codes,  will  help  to  de- 
code the  weather  data. 
Both  books  should  be  avail- 
able at  larger  libraries.  The 
weather  code,  by  treaty,  is 
sjsed  worldwide.  At  this 
writing,  some  changes  are 
being  made  in  the  format  of 
the  reports,  but  the  codes 
should  remain  unchanged. 

It  should  be  noted  that 
while  the  US  and  Canada 
use  74,2  baud  for  weather 
transmissions,  most  of  the 
rest  of  the  world  uses  50 
baud,  with  850-Hz  shift 
being  the  most  common. 

As  a  rule,  military  trans- 
missions  are  not  printable, 
but  many  stations  can  be 
identified  when  they  run 
tests  in  the  clear.  Also,  a 
goodly  amount  of  unclassi- 
fied traffic  is  transmitted  in 
the  clear  and  is  copyable. 
This  seems  to  be  especially 
true  during  exercises  that 
''they"  want  "someone 
else"  to  monitor.  The  best 
time  to  catch  military  sta- 
tions seems  to  be  the  week- 
ends, Then  they  usually 
have  no  traffic  and  occupy 
the  frequency  with  an  ID 
and  RY  or  SC  tester 

Testers  and  Callsigns 

There  are  a  number  of 


variations  in  testers  used  by 
the  commercial  stations. 
The  standard  QUICK 
BROWN  FOX  is  used  fre- 
quently but  may  have  a 
word  or  two  changed  or 
added.  Dipio  Paris  uses  a 
French  tester:  VOYEZ  LE 
BRICK  CEANT  QUE  JTX- 
AMINE  PRES  DU  WHARF, 
which  loosely  translates  to 
"see  the  big  ship  I  am  in- 
specting at  the  wharf/' 
Probably  the  most  interest- 
ing tester  is  OF  ALL  THE 
FISHES  IN  THE  SEA,  THE 
MERMAID  IS  THE  ONE 
FOR  ME.  Not  all  stations 
use  RY  testers,  either.  Some, 
especially  South  American, 
use  SG.  Many  US  military 
stations  use  a  combination 
of  both.  At  least  one  station 
(YBU)  uses  the  shifted  RY 
tester,  46. 

Callsigns  can  look  a  little 
strange  if  you  are  not  used 
to  them.  Some  examples: 
Y7A63  (East  Germany),  ZVK 
(Brazil),  JAN24{Japan),  MSS 
(Belize),  C8J  (unknown),  IT 
(unknown),  RETJXX  (Spain?), 
FTU8B  (France),  and  the 
like-  "RCC  Habana"  is  not  a 
Russian  in  Cuba.  RCC 
stands  for  Radio  Corpora- 
tion of  Cuba, 

Fig,  3  is  a  list  of  some  fre- 
quencies that  have  been  ac- 


tive at  this  writing. 
Frequencies  given  are  close 
but  may  vary  one  or  two  kil- 
ohertz due  to  the  offset  of 
the  receiver  used.  Also, 
some  services  seem  to  shift 
frequency  slightly  on  an  ir- 
regular basis.  I  tried  to  use 
the  mark  frequency,  but 
that  did  not  always  work 
out. 

Most  of  the  stations  in 
Fig.  3  should  be  easy  to  re- 
ceive, It  is  only  a  small  sam- 
ple of  what  can  be  copied. 
If  no  baud  rate  and  shift  are 
given,  then  assume  50/425. 
The  times  given  are  approx- 
imate and  are  not  necessar- 
ily times  when  the  station 
may  appear.  They  are,  how- 
ever,  times  that  my  log 
shows  they  were  there. 

There  are  a  number  of 
good  RTTY  frequency-list- 
ing books  available  and  the 
serious  monitor  should  have 
at  least  one  or  two.  Since 
frequencies,  times,  sense, 
and  speed  may  change 
from  day  to  day,  no  book  or 
listing  can  be  completely 
accurate.  But  they  still  can 
be  of  enormous  help- 
Conclusion 

Do  not  expect  every 
RTTY  signal  heard  to  yield 
something  printable-  At 
least  half  of  the  transmis- 
sions found  on  the  air  will 
not  print  at  any  combina- 
tion of  speed,  sense,  or 
shift.  Many  are  not  5-level 
codes,  some  use  bit  inver- 
sion and/or  bit  shifting  (a 
nice  challenge  for  those 
who  want  to  change  their 
software),  some  use  Si  TOR, 
some  use  various  forms  of 
multiplexing,  and  some  ap- 
pear to  be  downright  scram- 
bled. 

Sometimes  it  is  hard  to 
tell  just  what  is  what.  Some 
languages  are  hard  to  iden- 
tify. I  have  some  stuff  I 
have  copied  that  no  one  yet 
has  been  able  to  identify, 
after  six  months  of  asking! 

That  is  all  part  of  the  fun 
of  monitoring  RTTY  trans- 
missions outside  the  ama- 
teur bands. 

Good  Luckl  And  good 
hunting!! 
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Amateur  Radio  LogtxKik  Program 
Foi  The  TRS80C  Co/or  Computer 

Twmttf-kMi  hoMT  CLOCK  —  Up  to  1550  OSO's  per 
dWt  — AutoLOG  DATE,  TIME.  BAND.  MODE— Filt 
Sam  tor  prvvtous  oomacts  (fajraig  iog  omry  —  EPTTf 
UPDATE  OSO/OSL  data  ai  my  Bmo  —  FULLY  IN- 
TEGRATED DXCCWAS  d^^ase  —  Pmiter  options  m- 
cfciilt  QSO*,  DATE  RAr#GS.  PREFIX,  CALL  ENTIRE 
LOG.  ^ptiaSORT^  DXCC  &  WAS  SummarY  by  BAND 
»id  MODE  —  Gornpstiil*  w^  an  cbsk  basic  ROMs 


(inquires  32K  ■  disi^  drive  -  ot*.  pfimorj 

d»UiL0<3  Hsm  Log  f^rogram . $39.(X) 

Log  f^rogrmm  w/o  DXOO/WAS  DATABASE. . .  w$3t.00 

DXCC/WA5  DATABASE  Program  only. ...,., ,  Slfi-OO 

^hipping  add  12.00  -  Fie  residents  4%  tax) 

dmtaLQG  SOFTWARE  '  P.O.  BoK  ^0531 

JacHsonvdle,  FL  32247  ■  ^904)  396-7933 


notion  tOoAct 


HAM  RADIO  LOG  PROGRAM 
FOR  THE  TRS80  COLOR  f32K> 
COMPUTER  W/ DISK    ORIVE(S)« 

•  OVfR  1200   FILES    PfR    DISK  !  ! 

•  11    FIELDS    PER     HECORD 

•  SCARCH    BY    date;  CALL  or  PREFIX 

•  FULL    EDIT/UPDATE     FEATURES 

•  SCREEN    OR     PRINTER    OPTION 

•  FULLY     mENU    DRIVEN 

•  COMPLETE      ON    DISIC      W/WANUAL 

INTRODUCTORY    PRICE ^mJ9S^* 

Snobird  Software 

RO.   BOX    1047    STN.  A     KELOWNA.  BX. 

*0S  -CANADA-    V1Y7P7 


MfE  iHI#  WDNLOWiQC 


Barru  Eleclronics  Corp. 

#  WORLD  WIDE  AMATEUR  RADIO  SINCE  1950    I 


Your  Qn0  tource  for  $11  Hadlo  Equipment! 


For  tfw  b«1  buys  in  lown  call: 

213-925-7000 

Mas  Bajoft  en  Nima 


Los 
5>  Vortt 


K;TIY  SATS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK 

Saturday  &  Sunday  10  to  S  P.M. 

liOfidJrFridiy  9  to  fi;30  PM  Thvs.  to  &  FU 
Cixn*  le  Btn^t  for  nw  b«sl  Niys  in  Icmm. 

OHVS*mf 

UtMM  hi  *tod( 


TtN  W  last  h  AjiutHiF  w^ 
Commtrtliil  R^dloa       Clil  U».  It'l 

Im  Ktt-  *f  ^IpiwugtP^i.  MJ  /t*mm^  Apr* tOlh 

KENWOOD    T^ 


;icoMj 

PG-R71A.  iOTSI.  »C?45.  ♦C.27A/H.  IC<J7A 
IG47A.PC-27TAWJ 


IC4714A/H.  I073S 


vAgsiy 


FT<»NE,  FT«0.  FT-757GX 

FT*728a.  FT-TJ,  rr'270flH,  FT  57D0RH 


YAraU 

FTtima 


»C3AT 
I&OIAT 


Y»iiipi>li<i 


Rfloa  n  1000,  R-aooo,  t&«»&at 

TS  430S,  TTfflBtlVMaSOO.  TR  7950, 
TW4000A  KantMiod  Sefvlce/FtepaJr 
TH-21AT,  TH41AT,  T1*211A/ 
<11ART&.71tA(B1lA  NoaTii.&a 

TranecfllvDr 

TELEX    FRO^OM 

IROCKWELUCOLLINS 

KWM-3aO 
|VoConifMtrig«^D«Jwa  La-rge  inventori^  o^ 
Tokv  0  Hv  Po Wit        Sa*ton  Wire  &  Cable 

(^"h T  Ga I*  AMggTRON  AMPUFIER  AUTHOftHEQ  DEALS* 

mttnnis  IN  STOCK        ^^^^^^^^^^^M    Ya««u  FTR^ZIIO,  Wilson 


SMART  PATCH 
Ttltfilwn*  Cint Ff iHn  UolHli  To  fl«i«  :SimfMi 

WEL£ 

FLUKE  77  Muttlnuttr 


Nyft^MBS  3  Kilowatt  Tur>er 


1 1 


(CDM  IC  RP  SDlfl  {440  WHiJ  ^T  ^ 
iCOM  IC  Rf  1210^1^  GHz^ 


SAHTEC 
9T222/UP 

ST  U7JUP 
£T44^UP 


*|Bi0 


Computer   lnl«rtRC«« 
stocked    NlFj-1224 
AEA  CP-t,  Prr-f ,  DROX 
CF-10Q,ATU,  Of.  OSO 


900  gei,  9*ic  A  ^TD 


HAW  UlStwT*D»«— 
B«tA  or  VHS  Tapn 


UURCK 
Model 
2OQ0  A, 
Al5,  6 


ALPHA  AUPtJRERS 


I  MICROtO&AiR  L  Air  OM 

PUHTRdNICS 
|UTM,  intfirfAce  II,  Cf^aiimyQ&r 

ElilAC 

&72B. ej 
12aY?A A 
4-4qOA 


144  II  Hi 

AEA  440  MHt 
ANTENNAS 


BIRD 
*ltmftlers  & 
Elffnsnts 
tnStecti 


Campieia  BuIIbtiuI  Anisnna 
iftvfff^l^ryNi  Stock' 


MIRAGE  AMPLIFIERS 

A5TM>N  POWER  SUPPU€S 

DENTRDN  IS  BACK  IN  STOCKf 


N«w  TEN  TEC 
2S«1  KT  Uof Hirs  Xtadtad 


HifJSim  T 

1  ijiUniiiH.  •« 


MAIL  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP..  S12  BROADWAY,  NEW  YORK  CITY,  NY  1001Z 


N.uj   VnrL    Pitu'.      LARGEST  STOCKJNG  HAM  DEAL t  H 
ew  lorK  uiiy  s    complete  repair  lab  on  premi&es 


'*A<iul »«  Habl*  ImnarioP' 

BARRY  INTERNATIONAL  TELEX  12-7670 
MEFlCHANOISe  TAKEN  ON  CONSJGNMENT 
FOR  TOP  PRICES 

UvCKimiftitiMf  H  AM  lo  tcX  P M.      TTiuridav  to 6  P.M, 
6#tiifdvy  1  54in4«v  1^  AH   la  i  PM  ^Fme  iHirkJ'rmj 

AUTHORIZED  DtSTS  MCKAY  DVMEK  FOR 
SHORTWAVE  ANTENNAS  4  RECEtVEHS, 
liRTrW^X  "SfKtng^l.  StltlOfl" 
S«ilHV«rt-    BMT'frJ^iiSt.  SlltJon" 

Pvt:  Bra«dwr$!  <Q  ta  Sfinng:  St. 

■A  ItJMn  Art.  StAlhOit 


W*  Sipcfc  AEA  ARHL.  Alplw,  Ajneco.  Anlmwi  Sp«li lists,  A$tp|tC^ 
Attran,  8  &  K,  B  «  W.  B«th.  amHw.  Bird,  Biiltbmud.  CDt.  CES,  Cisllknt. 
CDmfflMi«lcBttoiii£  Sp«,  CwwwcliifiLCowHCftfi,  Ciiincrift. 
Dilwa.  D&nlron,  Dldiman.  Drahen  tTO  (AlfthH,  Elmac,  EJicdmm.  HbR- 
Sound.  Hftfiry.  Hustler  fNfl*1itinlei),  HyGflin.  Iqflm,  KLM,  Kpn|roiiic*f 
Lflrsan,  MCM  lDahw»|[,  MFJ.  J.W-  Wlllw,  Mio(  Producls,  Mirage. 
Nawlrmlcs,  Nya  Vlfcing,  Palomar,  flF  Prijducti,  Hidki  Amplaiir  Callboolc. 
Rofiot,  Rockwell  Ct^llni,  Spiton,  Shu(»,  T*Ibm,  lampo.  Tio^Tac. 
Tokyo  Hi  PowfrT,  Ttlorryx  TLfBES.  WaAU.  Waba*,  WJI^afi,  Vaau  Ham  and 
Commensial  nadioB,  VtKKMfl,  Vlbrep***,  Coilla.  TiI^Eji,  Weoom  DupJaxefa, 
llafwalara.  Phelps  Dodge.  Fanon  Intarcami.  Scannara,  Cr^ila^  ,  RadiD 
PufaiacaUatu. 

WE  NOW  STOCK  COMMEnClAt.  COIM  UU  NIC ATIONS  SYSTEMS 
DEALER  iNQUIHieS  INVITED  PMOnE  IN  rOUHOePErt  4  BE  REIMBURSED 
CptmeiiClAl.  flAOlO*  ■ioeh»d  a  umhMi4  *»  pnmlMai. 

Amit«ur  Radio  Coursu  Given  On  Ouf  PmnlAM,  Call 
■mii«rt  Ord«T*  thl'pp«d  Ifnmtdlattljr-  TtLIX  11-T>?0 


Commanltt  llqupprnaiH 
SlDcKvd-  ICOM.  MA^taN, 
MhllAnd,  S4andild.  Wll- 
Ktn,  fmm.  Wt  lai^ 
municipal Fllvp I  byil- 
nnaaa.  CMI  OariinH, 

«tiL  fwnrtai>  motiiiH. 
rapaalat* 


.^  ^*      #  SIX  BAND 
now  VERTICAL 

ANTENNA 


I 


Model  AV-25 
NO  TRAP  VERTICAL 

for  80,  40.  30,  20.  15,  10 
motors. 


J 


M09 


UPS  SHIPPING 

&  HANDLING 

ADD  $11 


•  Only  25  ft,  high, 

m  Ttiree  poroflel 
vertical  elements. 

•  Rugged  steel 

tubing 

•  Direct  feed  witti 
52  ohm  coax  low 
SWR. 

•  Broad  Dand. 

•  Capacity  loaded, 
top  arid  sjdes- 

•  Or>lv  one  coil  high 
in  80  M  element. 

•  Also  available  for 
commercial 
frequencies. 


AW  DiA, 
SPACERS 


AR'25  Radiol 
System  for  AV'25 
ontenna.  Four 
multNnie  radiali 
tlYot  ore  rasonanf 
on  each  of  the  tisci 
bands,   $2V50 

PATENT  PENDING 


ALL  OUR  PRODUCTS  MADE  IN  Ui 

BAKKER  ft  WILLIAMSON 

Qwotitv  Communicotion  PnodyCts  S<rico  1932        ^ 

Ar  youf  DLslrKiukxs  WT\t&  of  cn^l 

10  COFMH  snoot  Bffifol  PA    190D7  gmg^  vpp 

(215)  788-5561  I^P.  JXm 


"When  You  Buy,  Say  73" 
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Take  a  Hike 


Combine  a  regulated  power  supply  with  a  lightweight 
rechargeable  battery.  Add  a  smart  control  system. 

The  result?  incredible  versatility! 


Jack  Geist  N3BEK 
2205  Henderson  Avenue 
Silvm  Spring  MD  20902 


The  general  availabilitv 
of  small,  lightweight  sol- 
id-state transceivers  has  made 
truly  portable  ham-radio  op- 
eration  possible.  What  is 
needed  to  complete  the  pic- 


ture is  a  lightweight,  com- 
pact, easy-to-handle  twelve- 
volt  power  source  that  can 
be  plugged  into  60-Hz  pow- 
er where  available  or  will 
supply  power  from  a  storage 
battery  when  commercial 
power  is  not  available. 

Any  voitage-regulated 
power  supply  in  the  three-  to 
ifive-Ampere  range  that  can 
be  adjusted  to  near  153'Volt 
output  and  a  fourteen-Am- 


w 


Photo  A.  Power  supply  and  control  box  mounted  on  one  side 
of  plywood  frame. 
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pere-hour  motorcycle  bat- 
tery integrated  with  battery- 
charging  and  switching  cir- 
cuits will  meet  this  need.  A 
power  supply  and  battery  of 
these  ratings  can  be  easily 
lifted  and  carried.  The  pow- 
er supply  will  charge  a  ful- 
ly-disc barged  fourteen-Am- 
pere-hour  battery  In  a  rea- 
sonable time,  and  either  the 
battery  or  power  supply  will 
carry  the  load  of  a  portable 
rig  [such  as  a  hand-held 
transceiver  and  rf  power  am- 
plifier).  Appropriate  inte- 
grating circuitry  and  a  pack- 
aging design  concept  unique 
to  this  application  witf  be 
described. 

The  Lead-Acid  Battery 

Hams  have  become  well 
acquainted  with  small  com* 
pletely  sealed  nicad  bat- 
teries. The  lead-acid  battery 
is  a  different  animal.  Al- 
though there  is  one  in  every 
automobile,  they  are  not  ex- 


actly common  household  (or 
ham-shack)  items.  A  few 
words  of  advice  and  consid- 
erable caution  are  in  order: 

•  Use  extreme  care  in  han- 
dling batteries.  Electrolyte  is 
highly  corrosive  and  will 
cause  serious  burns  to  the 
skin.  Wear  safety  goggles 
when  handling  eiectrolyte. 
When  diluting  sulphuric  acid, 
always  add  acid  to  the  wa- 
ter—and do  it  slowly.  If  Wa- 
ter is  added  to  acid,  heat  gen- 
erated in  the  mixing  will 
cause  boiling  and  splat- 
tering. 

•  Fully  charging  a  lead- 
actd  battery  causes  some  hy- 
drogen and  oxygen  to  be 
vented  as  a  result  of  electrol- 
ysis. Charge  batteries  in 
open,  weil-ventiiated  space. 
Do  not  smoke  or  expose  a 
flame  or  electric  spark  near  a 
battery  being  charged. 

It  is  safe  to  charge  an  au- 
tomobile or  smaller  battery 
in    an    open,   well-ventitated 
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Fig.  1.  14-Ah  motorcycle  battery  charging  characteristics. 


room,  p3rticulariy  with  the 
constant-vottage  method, 
since  the  deceasing  current 
as  full  charge  is  approached 
results  in  only  modest  gas- 
sing. Even  so,  smoking  in  the 
vicinity  of  a  battery  being 
charged  is  not  advisable. 

It  is  desirable  to  have  a  hy- 
drometer available  for  check- 
ing the  specific  gravity  of 
the  battery  electrolyte  and 
to  use  for  replacing  water 
lost  by  electrolysis.  Use  only 
distHled  water  to  bring  elec- 
trolyte up  to  the  proper  lev^ 
el  Small  hydrometers  suit- 
able for  the  small  filler  holes 
in  motorcycle  batteries  are 
available  from  auto-parts 
stores  and  cycle  shops.  Take 
deliberate  care  when  using 
the  hydrometer— tiny  splat- 
tered drops  of  electrolyte 
cause  nasty  corrosion  spots 
on  instalments  and  equips 
ment  and  surprising  ''moth 
holes"  in  clothing. 

Motorcycle  batteries  are 
well  suited  to  the  power- 
module  application.  Their 
filler  holes  are  sealed,  and 
all  cells  are  vented  through 
one  opening  and  a  piece  of 
flexible  plastic  hose.  Al- 
though not  intended  for 
deep^Jtscharge  applications, 
they  will,  if  properly  main- 
tained,  give  good  perfor- 
mance and  long  life  in  ama- 
teur-radio service.  Unlike  ni^ 
cads,  lead-acid  batteries  do 
not  have  a  memory;  they 
can  be  discharged  to  any 
level  and  recharged  from 
that  level.  Low-current  over- 
charging is  not  harmful  and 
is  used  normally  to  ensure 
maintaming  100%  charge. 
Hence  the  charge  cycle 
does  not  have  to  be  careful- 
ly timed.  Except  for  the  acid 
electrolyte,  lead-acfd  bat- 
teries are  quite  friendly. 

Control  and 
Switchrng  Circuits 

Control  and  switching  cir- 
cuits for  the  power  module 
must  perform  the  following 

functions: 

•  Charge  a  completely  dis- 
charged battery  in  a  reason- 
able time 

•  After  charge,  supply  a 
low-current  trickle-charge 


whenever  the  power  supply 
is  energized 

•  Supply  equipment  power 
at  a  voltage  of  13  to  14 

•  Select  either  power  sup- 
ply or  battery  power 

•  Disconnect    the    power 
module  from  the  load 

Consider  first  the  battery- 
charging  function.  The  in- 
stmctions  supplied  with  mo- 
torcycle batteries  specify 
constant-current  charging 
with  current  values  of  ap- 
proximately one-tenth  the 
Ampere-hour  rating  for  peri- 
ods of  from  10  to  16  hours. 
With  the  power  supply  as  a 
charger,  constant-voltage 
charging  must  be  used  (as 
is  standard  for  vehicular 
charging  equipment].  In 
constant-voltage  charging, 
the  charging  current  is  sever- 
al times  the  constant-cur* 
rent  value  at  the  beginning 
of  charge  and  tapers  to  a 
fraction  of  the  constant-cur- 
rent value  for  the  last  35% 
of  the  total  charging  time 
(while  the  battery  is  receiv- 
ing the  last  10%  to  15%  of 
charge).  A  charging  voltage 
of  15.5  will  fully  charge  the 
battery  in  nearly  the  same 
time  specified  for  constant- 
current  charging. 

With  a  charging  voltage 
this  high,  the  initial  current 
must  be  limited  to  prevent 
damage  to  the  power  supply 
and  to  prevent  shortening 
the  life  of  the  battery.  Cur- 
rent limiting  can  be  pro- 
vided with  a  low-value  series 
resistor. 

Total  charging  time  can 
be  considerably  reduced  if 
the  resistor  is  nonlinear  so  as 
to  provide  a  high  resistance 
when  passing  high  values  of 
current  and  practically  no 
resistance  at  low  current  By 
a  happy  coincidence,  a  stan- 
dard 6-volt,  24-Watt  high-in- 
tensity incandescent  lamp 
(no.  1133)  has  a  resistance 
characteristic  exactly  suited 
to  a  14-Ah  battery  being 
charged  at  15.5  volts.  With 
the  lamp  as  a  series  resistor, 
charging  is  acconrrplished 
with  the  "constant-voltage, 
current-limited''  method, 

A  graph  of  the  charging 
characteristics    of    a    com- 


i 


i 


Photo  B.  Motorcycle  battery  isolated  from  electronic  equip- 
ment by  vertical  member  of  frame.  Battery  is  mounted  in 
shallow  well  and  secured  at  the  top  with  an  aluminunrhwire 
bracket.  All  cells  are  vented  through  the  plastic  tube  on  the 
side  of  the  battery  and  directed  away  from  the  frame 


pletely  discharged  14-Ah 
battery  is  shown  in  Fig.  1, 
Charging  current  limited  to 
2.4  Amps  approaches  a  con- 
stant 0,4  Amps  in  15  hours. 
Complete  charging  requires 
about  18  hours.  The  0.4-Amp 


final  current  is  too  high  for  a 
trickle  charge,  but  a  lower 
charging  voltage  would  pro- 
long charging  time.  There- 
fore, a  means  of  reducing  to 
trickle-charge  current  must 
be   provided.   (Will   anyone 
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Fig.  2  Power-module  control  circuits. 
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FAST  CHARGER 


for  Kenwood  TH2 1 ,  TH3 1 ,  TH41 

HAl^DHKLD 

TRANSCEIVERS 


INTBODUCTOBT 
PRICE 


$44. 


95 


Charges  in  15  minutes 

Constant  Current 

Automatic  Voltage  cutoff 

Battery  doesn't  heat-up 

12vvl4vde  input. 

Charge  from  any  point  in  discharge  cycle 

without  developing  "memory" 

Proven  in  daily  use 

Charge-Rite 

2889  NE  26  Place 

Ft.  Lauderdale.  Florida  33306 

305-566-2200 


I 
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Selling  73  for  Ra- 
dio Amateurs  will 
make  money  for  you. 
Consider  the  facts: 
Fact  #1:  Selling  73 for Rad/oA/n- 
ateurs  increases  store  traffic — our 
dealers  tell  us  that  73  for  Radio  Amateurs 
is  the  hottest-sell  ing  amateur  radio  magazine 
on  the  newsstands. 
Fact  #2:  There  is  a  direct  correlation  l>etween  store 
traffic  and  safes— increasethenumberof  people  coming 
through  your  door  and  you'll  increase  sales. 
Fact  #3:  Fact#l  +  Fact  #2  -  I N CREASED $ALE$,  which 
means  more  money  for  you.  And  that*s  a  fact. 

For  information  on  selling  73  for  Radio  Amateurs,  call 
800-343O728and  speak  with  our  direct  sales  manager.  Or 
write  to  73forRad/oAmafet;/^,  80  Pine  St,,  Petertorough, 
NH  03458. 


7S 


for  Radio 
Amateurs 


aO  Pine  Street  Peterborough.  NH  03458 

800-343-0728 


Tiie  number  of  Ampere- 
hours  delivered  by  a  fully- 
charged  battery  depends  on 
the  value  of  the  load  cur- 
rent A  14-Ah  motorcycle 
battery  under  a  continuous 
average  load  of  one  Amp 
delivered  approximately  14 
Ampere-hours  when  dis- 
charged to  ten  volts.  With 
an  average  load  of  two 
Amps,  the  output  dropped 
to  13  Ampere-hours.  A  con- 
tinuous load  to  full  dis- 
charge is  not  representative 
of  battery  operation  in  ama- 
teur-radio service,  A  more 
typical  test  was  run  with  a 
repetitively-cycled  load  of 
3.2  Amps  (transmit)  for  3 
minutes  followed  by  125  mA 
[receive)  for  9  minutes.  The 
reults  of  this  test  are  plotted 
in  Fig.  4,  showing  the  battery 
voltage  at  the  end  of  each 
light-  and  heavy-toad  cycle. 

The  heavy-load  curve 
shows  the  precipitous  drop 
in  voltage  characteristic  of 
the  lead-acid  battery  after  it 
reaches  about  eleven  volts 
When  the  battery  was  fully 


discharged  by  the  3.2-Amp 
load,  the  heavy-load  cycle 
was  reduced  to  1  Amp,  after 
which  a  useful  value  of  volt- 
age was  delivered  for  an  ad- 
ditional half  hour  At  the 
end  of  the  fourteenth  hour, 
the  load  was  reduced  to  1 25 
mA  continuous,  the  load  of 
a  hand-held  transceiver  op- 
erating on  a  "mobile  stand/' 
After  a  half  hour  on  this 
load,  the  transceiver  deliv- 
ered rated  two-Watt  output 
with  the  battery  voltage  at 
10.5— there  was  still  some 
usable  charge  available. 
This  discharge  performance 
represents  a  lot  of  HF,  QRP, 
or  VHF  operation. 

The  contribution  to  this 
project  made  by  Jim  King 
WB3JZI  is  gratefully  ac- 
knowledged. The  original 
idea  for  the  portable  power 
module  was  his.  He  sug- 
gested the  battery-charging 
circuit  supplied  some  parts, 
and  helped  with  testing 
along  the  way  to  the  final 
design.  Also,  photography  is 
by  Jim  King.B 


MOVING? 

SUBSCRIPTION 
PROBLEM? 

Get  help  with  your  subscription  by 
calling  our  new  toll  free  number: 

1  -800-645-9559  * 

between  9  a*m.  and  5  p,m.  EST, 
Monday-Friday* 

If  possible,  please  have  your  mailing  label 
in  front  of  you  as  weD  as  your  cancelled 
check  or  credit  card  statement  if  you  are 
having  problems  with  payment. 

If  moving,  please  give  both  your 
old  address  and  new  address. 

•  New  York  Slaic  residents  call  !-800-732-91 19, 
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ARTER  >N'  BUY 


fjidivjdual  ((loncommerclal) .........,,., 25c  per  word 

Commercial ...,,. 60*  per  word 

Prepayment  by  check  or  money  order  is  reqyired  wfth  your  ad.  Ho  discounts  or 
commissions  are  avaiiabie.  Pfease  make  your  payment  to  75.  Rates  for  multiple 
insertions  are  available  on  request. 

Advertising  must  pertain  to  amateur  radio  pfoducts  or  services^  No  special 
layouts  or  positions  are  possible.  Ail  advertising  copy  must  be  submitted 
typewritten  fdoubie^spaced)  and  must  include  fulF  name  and  address.  Copy 
limited  to  100  words,  maximum.  Count  oniy  words  In  text.  Address,  free. 

73  cannot  verify  advertising  ciaims  and  cannot  be  hetd  responsible  for  claims 
made  by  the  advertiser.  Liability  wiii  be  limited  to  making  any  necessary  correc- 
tions in  the  next  avai fable  issue^ 

Copy  must  be  received  in  Peterborough  by  the  5th  of  the  second  month 
preceding  the  cover  date- 
Send  to  Barter  'N'  Buy,  c/o  Nancy  Ciampa,  Advertising  Deparlment,  73,  Elm 
Street,  Peterborough  MH  a345S, 


MOBILE  laNmON  SHIELDING.  Free  litera- 
ture. Estes  Engineering,  930  Marine  Drive, 
Port  AnQQles  WA  98362,  ONBOOS 

MiUTARY  TECHNICAL  MANUALS  for  Oid 
arid  obsolete  equipment.  6D-page  catalog, 
$300-  Military  Technical  Manuai  Service. 
2266  Senasac  Ave.,  Long  Beach  CA  9061 5. 
BNBQ45 

REPAIR,  alignment,  calibration.  Collins 
written  estimates,  $25;  non-Cotftns,  $50. 
K1MAN,{207H952215,  BNB117 

IM  Ft  A— International  Mission  Radio  Asso- 
ciation helps  missionaries  by  supplying 
equtpment  and  running  a  net  for  them  daily 
except  Sunday,  14.280  MHz,  1900^2000 
GMT.  Br.  Bernard  Frey,  1  Pryer  Manor  Rd., 
Lafchmont  NY  10538.  BNB123 

NEW  HAM-SWL  SOCIETY  fof  unity  of 
thought  &  learning.  Open  to  all.  Many  top- 
ics, awards,  free  ad  space  in  periodicaL, 
society  net,  museiim  participation.  Shack 
pics  &  QSLs  welcome.  Writers  needed- 
SASE  for  info  to  RCSW.  32  Applegate, 
Bennington  VT  05201,  BNB197 

SCHEMATICS:  Radio  receivers  I920sii60s. 
Send  name,  brand,  model  no,.  SASE,  Scara- 
mella,  PO  Boic  1,  WoonsocKet  Rt  02895- 
0001.BNB214 

HAM  RADIO  REPAIR,  tut^  through  solid 
state.  Robert  Had  Electronics,  PO  Box 
8363,  San  Francisco  CA  94128;  (408)^729- 
B200.  BiSlB2ig 

HAM  TRADER  YELLOW  SHEETS,  \r\  our 
23rd  year.  Buy»  Swap,  seii  ham-radEO  gear. 
Publish^  twice  a  month.  Ads  quickly  cir- 
culate—no long  wait  for  resuit&.  SASE  for 
sampJe  copy.  $9  for  one  year  (24  issu&s). 
POB  356,  Wiieaton  I L  60189.  BNB220 

DX  HEADING  MAPS  for  Boston,  NYC,  Phila, 
Baltimore,  Detroit,  Atlanta,  Cbicago.  New 
Orleans,  Saint  LouJSp  Dallas,  LA.  11  x17 
$1J5  pp.  22  >c  34  $5.95  pp.  Specify  city.  Bill 
Massey  W2HOJ,  PO  B03<  337,  Hainesport 
NJ  08036.  BNB221 

COMMODORE  84  CW  INSTRUCTOR  PRO- 
GRAM. Generates  CW  on  TV  speaker. 
Random  code,  keyboard  input,  or  prere- 
corded "CW  Tests,"  Character  speed  and 
spacing  set  fndependently,  Designed  tor 
classes  and  Increasing  code  speed.  $15.00— 
diskette  or  cassette  (specify),  N7BCy, 
Dennis  Giver,  220O0  S,  Tonya  CL,  Beaver- 
craek  OR  97004.  BNB249 

QSLS  to  order.  Variety  of  styles,  colors, 
card  stock.  W4BP0  QSLs,  PO  Drawer  DX, 
Cordova  SC  29039.  BNB260 


THE  OX'ERS  MAQAZINE  Up-tcxJate,  in- 
formative, interesting.  Complied  and  edit- 
ed by  Gus.  Browning  W4BPD,  DXCC  Honor 
Roll  Certificate  #4.  Send  for  fre&  sample 
and  subscription  information  today.  PO 
Drawer  DX,  Cordova  SC  29039.  8NB261 

COCO  OWNERS— Free  software  and  hard- 
ware brochure.  CoCoNyts,  POB  9866,  San 
Jose  CA  95157-0866,  BNB265 

COMPREHENSIVE  RTTY,  ASCII,  CW  soft- 
ware package  for  TflS-SO  models  J /1 1 1/4. 
Free  brochure.  KCQ  Software,  6319  Soeuf 
Trace^  AEexandrIa  LA  71301.  8NB270 

CASH  PAID  for  trefflc/speed  radar  equip- 
ment. Write  or  call:  Brian  R  Esterman,  PO 
Box  8141,  Northfiefd  IL  60093;  (312)- 
251^901.  BNB271 

R£P EATER  VOTER:  Four-Channel  expand- 
abie  signal-to-nolse  voter  card.  The  voter 
selects  the  best  signai  from  the  audio. 
Just  give  It  COR  and  audio  and  it  returns 
the  best  signal.  All  multiple-feceiver  re- 
peaters should  have  one.  Commercial  de- 
sign. For  more  information  write:  Voter, 
Haii  Electronics,  815  E.  Hudson  St.,  Co- 
lumbus OH  43211.  BNB274 

KENWOOD  430S  owners  only!  Stop  Scan- 
when  the  squelch  breaks,  the  scan  stops! 
Adjustable  resume  scan  delay.  No  modifi- 
cations! Kit  $25,  assembled  $35.  JABCO, 
R1  BoK  3S6,  Alexandria  IN  46001.  BNB275 

WHY  SELL  IT?  You  can  donate  that  un 
wanted  equipment,  get  the  tax  break,  and 
feel  like  a  million.  Contact  the  kids  learn- 
ing English  vja  amateur  radio  at  Junior 
High  22  on  Manhattan's  Lower  East  Side^ 
WB2JKJ,  Junior  High  School  22  ARC,  111 
Columbia  Street,  New  York  NY  10002, 
BNB276 

COPY  SATELLITE  PHOTOGRAPHS,  weath- 
er maps,  and  press  on  our  miittary-surplus 
facsimile  recorders.  Recorders  are  solid- 
state,  dual -speed,  sn6  fully  automatic. 
Catalog  available.  Atlantic  Saies,  3730 
Nautilus  Ave.,  Brooklyn  NY  11224;  f7ie)- 
372-0349.  BNB2e0 

DIGITAL  AUTOMATIC  DISPLAYS  for  FT 
101s,  TS-520Sg  CotlinSi  Swan,  and  all 
others.  Six  1/2"  digits  in  a  6"  wide  by 
V1/2"  high  and  9"  deep  metai  cabinet. 
Send  $1.00  for  information.  Grand  Sys- 
tems Dept.  A,  PO  Box  3377,  Blaine  WA 
96230.  Canadians  contact  VE7LB,  BNB2e2 

ATLAS  SSaXL  OWNERS  GROUP.  Free 
newsietter.  Send  QSL  with  rig  s/n  and 
SASE.  Know  people  who  repair  them?  In- 
formation   10   share?   Questions?    Rod 


N5NM,  Box  2169A,  Santa  Fe  NM  B7501. 
BNB291 

KNOW  FIRSTI  You  need  the  W5Yt  Report, 
a  twic&monthly  award-winning  hot  insid- 
er ham  radio  newsletter.  Acclaimed  best! 
Confidential  facts,  Ideas,  insights,  nation- 
wide news,  technology,  predictions,  a i arts! 
Quoted  coast-to-coast!  We  print  what  you 
don't  get  elsewhere!  121.00  annually 
w/money-back  guarantee!  SASE  (2  stamps) 
brings  free  sample,  W5Yt  Report,  PO  Bo>c 
#10101.  Dallas  TX  75207,  BNB294 

NEW  VE  PROGRAM  QUESTIONS- booklet 
contains  the  current  FCC  Amateur  Radio 
Ope/ator  Study  Guide  and  aii  leoo  actuaf 
test  questions  for  aif  ham  classes  {Novice 
though  Extra  c^ass).  $3.00  postpaid.  WSYf 
flepoit,  PO  Box  #10101,  Dallas  TX  75207. 
BNB2g5 

19B5  ''BLOSSOMLAND  BLAST,"  Sunday, 
October  e,  1985.  Write  "BLAST, "  PO  Box 
175,  St.  Joseph  Ml  49085.  BNB296 

REPLACE  rusted  antenna  bolts  with 
stainless  steel.  Small  quantities,  free 
catalog.  EJwicK,  Dept.  539,  230  Woods 
Lane,  Somerdale  NJ  08083.  BNB297 

NEW  Grant  AM/SSB  CB  with  power  mike. 
S125.  R.  0.  Carter,  PO  Box  418.  Vass  istC 
26354.  BNB298 

Ti  &9MA  random,  text,  keyboard,  send, 
receive,  code-practipe  programs.  Or.  Code 
"General"  sends  International  Morso 
Code  and  prints  on  screen;  you  choose 
speed,  tone,  which  characters  to  be  sent, 
spacing,  and  more!  Dr.  Code  "Speech" 
is  the  same  as  "General, "  with  speech; 
you  choose  how  many  characters  before 
speech  check.  For  cassette  of  both  copy- 
righted programs  and  conditional  copying 
privileges,  sand  $10.00  plus  $3.00  ship- 
ping and  handling  to  N5ESF,  Bt.  1,  Box 
1326,  Uke  Charles  LA  70601,  Phone  (313}- 
436-2048,  no  coilect  calls  please;  satisfac- 
tion or  money  Pack.  BNB2dd 

THE  KANSAS  CITY  DX  CLUB  i  nvites  ai  i  DX 
and  contest  enthusiasts  to  its  5th-fioor 
Stouffers  Hotel  HospitaJity  Suite  during 
this  year's  Dayton  Hamvention,  Continu- 
ous CW  pile  up  contest,  DX  trivia  contest, 
DX  video  room,  and  refreshments — Friday 
and  Saturday  starting  at  7:00  pm.  BNB30D 

ONTARIO  HAMS,  fast  repair  of  all  types 
of  amateur  equipment.  Specialize  in  com- 
plete overhaul  and  alignment.  Equipment 
pickup  and  return  via  UPS.  Ralph  VE3UY, 
(519)^36'1735.  BNB301 

COCO  AMTOR/RTTV/ASCII/CW.  Full-fea- 
ture software  ROI\fl  pack  for  TRS-60C,  $33. 
Matching  clock/PTT  con  troll  era,  $24.  CW 
Interface,  $29,  Including  airmali  postage. 
Visa/Mastercard  accepted.  Requires  con- 


ventional RTTY  TU.  Very  popular  In  UK, 
newly  available  In  US  from  England's  top 
quality  radio  software  house.  Qrosvenor 
Software,  22  Grosvenor  Road,  Sea  ford, 
Sussex  BN25  2BS,  England.  BNB3a2 

COMPLETE  two-meter  repeater  with  Ad- 
vanced Computer  Controls  RC^SO  corv 
troiier,  fuii  telemetry,  link  radio,  and  many 
other  extras  for  saie.  Excellent  condition. 
Doug  2ast row  WBfflUPJ,  1702  Alaska,  Nor- 
folk HE  68701,  Phone  f402>379'3l  66  days. 
{402)-a79-1l66  evenings.  BNB303 

MAYBE  THIS  AD  IS  FOR  YOU. .  .Burglar 
Alarms. . ,  easily  learned.  Terrific  employ- 
ment-t)usiness  opportunities.  Get  in  now. 
Starting  information  $2.  Security  ETec- 
tronics  Internationa^  PO  Box  l456-GXi 
Grand  Rapids  Ml  49501.  BNB304 

SSB  CnYSTAL  FILTERS,  9.0  MH2.  2.4-kHz 
bandwidth,  6  pole,  $17.50,  two  for  $30.00. 
4CX250B  chimneys,  $5.00.  three  for  $12.00. 
ICL7117  LED  DVM  chips,  SB.OO,  three  for 
$20.00.  Dentron  CAP  transceiver,  100 
Watts,  solid  state,  $275;  ACPS,  $65; 
GLAIOOO^C  linear,  160-15  +10,  $285.  All 
Items  new,  postpaid,  data.  National  re- 
ceiver collection,  SASE  list.  Wanted:  auto- 
mobile radio  vibrators^  new.  W.  E.  Dei  age, 
PO  Box  493,  Northfield  OH  44067i  (216)- 
274-2012.  BMB305 

CODEPRACTICE  PROGRAMS  diskette 
for  IBM  PC,  PCjr.  S10  pp.  Andrew 
Modia/73^  5  Derby  Place,  Newtown  PA 
18940.  BNB306 

TUBES:  Sell  fifty-year  collection— receiv- 
ing and  transmitting.  Send  list  of  require^ 
ments  for  availability  and  price  quotes.  M. 
Levy  W5QJTr  4141  Krupp  Drive,  Apt.  One, 
El  Paso  TX  79902.  BNB307 

FTDX400  TRANSCEIVER— 200  Watts,  ev 
ceiient  condition,  with  manual.  Ideal  for 
new  ham  or  old-timer.  SutIt  iike  a  battle- 
Ship.  Needs  oniy  TLC  from  owner.  WIXU, 
Box  186.  Peterborough  NH  03458:  (603)- 
»24-6759,  BNB308 

HIGH-QUALITY,  LOW-COST  courtesy 
beepers  for  your  transmitter  or  repeater. 
Kit  $14,  assembied  $18  F.O.B,  YBM  Enter- 
prises, &502  N.  Oketo  Ave.,  Niies  IL  60648. 
BNB309 

FIND  OUT  what  else  you  can  hear  on  your 
genera  i -coverage  transceiver  or  receiver. 
Join  a  shortwave  radio  listening  club. 
Compiete  information  on  major  North 
American  clubs  and  sample  newsletter, 
SI. 00.  Association  of  North  American 
Radio  Ciubs,  1500  Bunbury  Drive,  Whlttler 
CA  90601.  BNB310 

I  COM  730,  mint,  guaranteed,  $650.  Com- 
puter hardware  and  software.  Check  our 
prices  before  buying.  AVEX  Computers, 
2445  Cleveland  Avenue,  West  Lawn  PA 
19609;  {£l5>-e74'9559.  BNBStl 


AM  HELP 


Does  anybody  have  information  on  how 
to  build  a  for  rite-bead  antenna? 

Marvin  Rosen  N3BOA 

ZO  W,  Madison  Street 

Baltimore  MD  21201 

I  ne^  211  (31 1,  VT4C)  tubes  and  meters 
from  a  BC^375  transmitter 

Robert  S.  McMuUen  ^«rVN 

24  W.  5©  Tairace 

Kansas  City  MO  $411 3 


Can  anyone  provide  assistance  or  Infor- 
mation In  converting  the  MyGain  3750  to 
using  the  6146  tube? 

Also,  I  desperateiy  need  a  194<H^  crys- 
tal for  the  RCA  stereo  FM  signal  simulator 
model  WR-52A.  I  wiii  pay  any  reasonable 
price  for  the  information. 

Connia  Mercer  NG4C 

403  Pershing  Drive 

WSMR  NM  88002 
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QPECIAL  EVENTS 


UaHngt  in  this  oofuimi  are  ptowdea  trem  ot 
oAvQt  on  a  Epoce-avaiiab^  ba&is.  Tf»  W- 
iMoUng  tntormaffon  sfttxikf  be  tru^ijded  Hi 
mtfY  aimoi^ftcemmit  sponsor,  event,  date, 
Ume,  ptaee,  c/fy.  ^ete,  admisston  cMfg«  tit 
aftyi  feetums,  tafk-in  fm^mnde^  and  tt>e 
namd  oi  wttom  to  contact  for  /uftbef  intofrr^- 
tkm.  AnfKXjfxxffTients  mast  jE»  moe/vBd  bf 
73  Hagaixrye  by  the  ftr^t  ot  the  imMith.  fwo 
jnonfAS  phof  to  the  montft  in  v/tiich  the  ewnt 
mkes  piece.  Mail  to  Editoiiai  Offices.  73  Mag- 
mdm,  Pine  St.,  Beiertiofough  NH  03458. 

KEARNEY  NE 
MAFl  30-31 

The  Mtdway  ARC  of  Kearney,  Nebraska, 
will  hold  Its  &m  annual  ARRLSphng  Con- 
ventlori  on  March  30-31,  1965,  ai  the  HdII< 
day  \r\n,  Kearney  NE  The  Friday-night  pre- 
actlwlly  wHI  be  Ihe  North  American  Tele- 
conference Radio  NetwoT*?  live  ffocn  Ihe 
HoUdome,  During  the  weekend  there  will 
be  syrnposia  on  A  MS  AT,  packai  radio,  and 
treqyency  coordination  and  RFL  Tliare  will 
be  alternate  activities  for  rK^rvhams,  ThauB 
will  be  a  banquet ,  Foiir  Keys  music,  ven- 
triloquism, Setvin  B  Bump's  humor,  ancJ 
more.  For  more  Information^  contact 
MARC.  PO  Box  1231  Keaniey  NE  es&47. 

PUTNAM  COUNTY  »N 
APR  6 

Trie  Pyinam  County  Amateur  Radio 
Club  win  hol<|  Its  third  annual  auction  and 
flea  marvel  on  April  S,  19SS.  begmr^mg  at 
B:00  am.  at  the  Putnam  County  Fair- 
grouncts,  north  of  Greencastle  IM.  Admls^ 
aion  lor  this  aINndoor  event  is  $3.00  per 
person  and  children  under  12  are  free. 
Flea -market  tallies  are  S2-CN}  each.  Setup 
begins  al  6:00  am.  The  auction  wtU  begin 
at  1:00  pm,  Food  and  drink  wilt  be  avali- 
abla.  For  more  Infofmation.  send  an  SA3E 
to  John  S.  Underwood  K9IIB,  RFD  1,  Box 
10,  Fillmore  IN  4^^2&l  (31 7)-£4«-633a 

KANSAS  C!TY  MO 

APR  ia-i# 

The  PIHD  Amaleur  Radio  Association 
will  sponsor  the  Ml&aouri  State  ARRLCon 


veniiof)  on  Saturday  and  Sunday,  April  13- 
li.  198S,  from  9:30  am  to  5:30  pm  (^Ih 
days),  In  It^  Trad«  Mart  Building  II,  lo- 
cated at  the  downtown  Kansas  City  ^O 
airport.  ReQ^stration  is  14,00  (good  tor 
both  days)  and  s^ap  tables  are  Si 0.00  (tar 
both  days;  Includes  one  registration).  Fo^ 
rums  mm  tnclu<l&:  ARRL  computer,  FCC, 
VE,  DX.  Pa  QCWA,  and  AMSAT.  Horf>»' 
t^rew  and  CW  contests  will  al^  be  tte\4. 
Both  the  (lea  marine t  and  the  commercial 
Jjooths  will  be  insStJe  the  4S,0OQ-squareh 
foe!  building.  A  banquet  will  be  hel<^  on 
Saturday  night  at  the  Gold  Buffet  iSIO^SO). 
Tiik^in  on  1411.34^.94.  Foi^  further  irvforma- 
tlon  or  pre-regi  strati  on,  senci  an  BASE  to 
PHD  Amateur  Radio  Association,  PO  Box 
n.  Liberty  MO  64O6&O011,  or  phone  (StS)- 
7B1~7313  or  t316)-452-9321 . 

RALOGH  NC 
APR  14 

The  I3lh  annual  Raleigh  Amateur  R&djo 
Society  Hamfest  will  be  held  on  April  t4, 
1S85,  al  the  Jim  Graham  Buiiding,  NC 
State  Fairgrounds,  Hillsborough  Stroet, 
just  west  of  the  RaEeigh  Belt  line,  l^ietgh 
NC.  Adrrijssk>n  is  $3,50  in  advar^ce  {untit 
April  1^  and  S5.0D  at  the  doof.  Flea-market 
spaces  are  S5,00  (includes  a  table  and  two 
diairs}.  IT^aiers  can  set  up  on  SatuttSay, 
April  13^  from  4:00  to  10:00  pm,  and  on 
Sunday,  April  14,  from  fi:O0  am  lo  a:O0  am. 
Theie  will  be  QCWA,  MABS.  and  ARRL^ 
NTfS  meetings,  CW  and  home-brew  con- 
tests, and  AHFLL  and  RABS  booths.  TaJMn 
on  146-04^64  (W4DW)  and  t46.2e/.e8 
(K4rTD.  For  proH^egi  strati  on  fJyer  or  dealer 
IflfOfmation,  contact  Rollin  Ransom  NF4P 
at  (9ti)-779-5Q21  or  Jim  Qradley  WA4ACKI 
at  (9t9}-a51-2437.  or  wrJte  lo  RARS,  PO  Box 
17124.  Raleigh  NC  27619. 

HOSAnC  12TH  ANNIVERSARY 
APR  14 

The  Hall  of  Science  ARC  (HOSARC)  will 
Issue  a  commemorative  certificate  to  any- 
one working  a  HOSARC  station  between 
15O0  and  2100  UTC  on  Apfli  14,  1085.  This 
apeclal  event  celebrates  HOS ARC'S  12th 
anniversary.  Stations,  using  WB2JSM  will 


operate  CW  In  the  first  25  khiz  of  the  40-, 
15-,  and  Itkneter  Novice  bands  and  in  the 
flrat  5  kHz  of  the  30-meief  band.  Slalton^ 
using  we2ZZD  will  operate  in  the  first  ^ 
kHz  of  the  40-,  20-.  15-,  ami  1&n>eter  GefV 
era  I  phone  bands.  Send  a  QSL  and  a  lar^ 
SASE  i40  cents  Of  1  IBC)  to  HOSARC,  PO 
Box  131 ,  Jamaica  NY  t14lS,  or  lo  HOSARC 
QSL  Manager  Arnold  Schlffman  WE2YXe> 
81-22  2S0th  Street.  Bellrose  NY  11426. 

WEST  HARTFORD  CT 
APR  ***  "^^ 


The  Pioneef  Valley  Radio  Association 
wit!  hofd  Its  eighth  annual  flea  market  on 
Sunday.  April  14,  1965,  from  1^,00  am  to 
4:00  pm,  at  Oonard  High  School,  Berkshire 
Avenue,  West  Hartford  CT.  Features  In- 
clude volunteer  exams,  lectures  on  com- 
puters and  Basic  pfog^ammlng.  an 
auction,  food,  and  free  parking.  Tables  are 
$10.00  in  advance  and  $12.00  at  the  door. 
Tafh-lh  on  146,19y,7S.  For  further  Intorma- 
lion  Of  for  rssefvatlons.  contact  Jon  Patr 
KA1FYL,  34  Whittng  Lane,  West  Hartford 
CT  Deil9,  or  call  {203)'232^772  evenings. 

BEDFORD  PA 
APR  14 

The  Bedford  PA,  Alloona  PA,  Sonwmi 
PA,  and  Cumberland  MO  Amateur  Radio 
Clubs  ar^d  the  Blue  Knob  Repeater  Asso- 
ciation will  sponsor  tho  third  annual 
Southern  Aliegheniee  Hamfe^t  on  Sun- 
day, April  14,  198S.  from  7.-00  *m  lo  4d» 
pm,  at  the  Bedford  County  Fairgrounds, 
one  mile  west  of  Bedford  on  Floute  30  and 
orw  half  mile  west  of  the  Route  220  By- 
pass (c^o^  to  tt^  Bedford  EKit  of  the  PA 
Tumpikej.  Admission  l«  $3-00.  t»b^  are 
SS-00»  and  outside  tailgate  spaces  are 
S2.00.  Deialeis  can  set  up  ttie  day  t>efor& 
Talk^n  on  145.49/,89,  444^  ^5  MN2,  and 
146.52.  For  more  information,  contact  Joei 
Qunard  KB3TR,  RD  6,  Box  104,  Bedford  PA 
15522;  {8l4)-623^697. 

FRAMJNGHAM  MA 
APR  14 

The  Framingham  Amateur  Radio  AasO- 
ciatlon,  Inc.,  will  ho  id  Its  annual  spring 
flea  market  on  April  14t  isas,  beginning  at 
10:00  am.  at  the  Framingham  Civic  League 
Building,  214  Concord  Street  (Route  126^, 
Framingham  h^A.  Sellers  can  set  up  al 
3l30  am.  Admiss>lon  is  $2.00  and  tables  are 
$10hOO  (which  Includes  one  free  admis' 
sion)  and  pre-registration  is  required  Food 


will  be  available.  Talk-In  on  .75/.  15.  for 
more  Information,  contact  Joe  Weiner 
KIWC,  S2  Overiook  Drive,  Framingham 
MA  01701;  (ei7>a77-7l66* 

WOOD  COUNTY  WV 

APR  14 

The  second  annual  NWWVRA  Hamfest 
will  be  held  on  Aprt1 14, 1965,  from  8:00  am 
IP  4jD0  pm,  al  the  Vltood  County  4-H  GromSs. 
There  win  be  an  all-indccNr  Ilea  marlcet  and 
dealers  are  welcome.  Admission  Is  S3.00 
and  flea-marXet  sf»cn  are  $3.00  each. 
There  will  be  food  and  XYL  acti villas.  Talk- 
In  on  147.360/.960.  For  lurther  Informa- 
tion, send  an  SASE  to  Jim  Wilttatch,  5007 
Elm  wood  Avenue,  Parkersburg  WV  28101 , 
or  call  |304Ha2  7157. 

ARUOn  DAY 
APR  15-21 

Special-event  stations  will  be  operating 
from  Nebraska  City  NE,  beginning  at  240O 
UTC  on  April  15,  193&,  and  ending  at  06O0 
UTC  on  April  21,  19B5,  lo  commemorate 
Artx>r  Day.  Nebraska  City  is  the  home  of 
Mr.  J.  Sterling  Morton,  the  four>def  of  Ar- 
bor Day.  All  amateurs  contacllng  these 
stations  will  be  eligible  to  receive  a  com- 
memorative certificate  from  Ihe  Nebraska 
City  Amateur  Radio  Club.  Slat  Ions  will  t$e 
operating  in  the  Garkeral  portion  of  the  80- 
anKJ  l&fT^ter  pnone  arKl  CW  bands  SWLs 
can  participate  also.  Servd  an  SASE  and 
your  QSL  card  lo  f^ebraska  City  Radio 
Pub.  PO  BoK  a.  Nebraska  City  NE  684  m 

SOMERSWORTH  NH 
APR  20 

The  Great  Bay  Radio  Association  will 
sponsor  Ihe  Springfest  85  flea  mari^et/ 
hamfest  on  Saturday.  April  20.  1965,  from 
%:00  am  lo  3.i}0  pm,  at  the  Somers  worth  Ar- 
mory. Biackwater  Road,  Somersworih  NH. 
Admission  Is  11.00  and  lablas  are  $300 
Clnciudes  one  admission).  There  will  be 
food  and  free  parking.  Talk-in  on  14«,4€^ 
147.00.  For  table  reservations  or  more  in- 
formation, write  to  Great  Bay  Radio  Asso- 
ciation, PO  Box  911,  Dover  NH  03820. 

GIUND  JUNCTION  CO 
APR  20 

The  Grand  Mesa  Repeater  Society  will 
hold  the  sixth  annual  Western  Slope  Ama- 
teur Radio  and  Computer  Swapfeet  on  Sat- 
urday, April  20. 1935,1  rom  10:00  am  to  4:00 
pm,  at  a  location  to  be  disclosed  later.  In 


"...recetired  my  moneys  wtxttfi  with  |usf  one 
issue../' 

—J.  Jrenbtck 

a/ways  stop  to  read  CTM,  even  though 
most  other  magazines,  t  receive  tattd  write  tor} 
onfy  get  c4rrsor>>  exammaf^on... " 

—  Fred  fl/echman.  H6UGT 
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CHET  LAMBERT,  W4WDR 

1704  Sam  Dnve  *  Birrnmgham.  AL  35235 
<2C5)S54-02?1 


FREE  CATALOG! 

Features  Hard-to-FInd  Tools 
and  Test  Equipment 


Jensen  s  new  catalog  features  liard-to- 
find  precision  tools,  tool  kits,  tool  cases 
and  test  equipment  used  by  ham  radfo 
opefators,  hobbyists,  scientists,  en- 
gineers^  laboratories  and  government 
agencies.  Call  or  write  for  your  free  copy 
today. 


JGNSGN 

TOOLS  INC. 


7S15S.  46th  street 
PnoeniK.  AZ  05040 
fSOai  968-6231 
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of  the  problem  and  your 
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Subscription  Dept. 
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Farmtngdale,  NY  11737 
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Grand  Junction  CO.  Admrssion  is  fr&e  and 
tables  are  S5.00  eaoh.  Features  include  an 
indoor  swapfsst,  e;tams,  an  auction,  and 
refrestiments.  Talk-in  on  146.82  and 
449. 200,  For  further  information  or  to  re- 
serve a  tab]e»  send  an  SASE  to  Larry 
Bfool<s  WOECV,  3165  Buntmg  Avenue, 
Grand  Junctron  CO  81504;  (303)-434-560a 

ROCHESTER  MM 
APR  20 

The  Rochester  Amateur  Radio  Club  will 
sponsor  the  8th  annual  Rochester  Area 
Manifest  on  Saturday,  April  20,  1965^ 
beginning  at  3:30  am,  at  John  Adams 
Junior  High  School,  1525  NW  31  st  Streei, 
Rochester  MN.  There  will  be  a  targe  Indoor 
fEea  market,  refreshments,  and  free  park- 
ing. Talk-in  on  14622/82  (WOMXW).  For 
further  information,  contact  the  RARC, 
c^o  WB0YEE,  2253  Nordic  Ct.  NW.  Roches- 
ter MN  5590 T. 

FLEMIMGTON  NJ 
APR  20 

The  Cherryvllle  Repeater  Association 
will  sponsor  the  Flemington  NJ  Hamfest 
on  Saturday,  Aprii  20^  1965,  from  6:00  am 
to  3:00  pm^  at  the  Hunterdon  County  High 
School  Field  House,  Route  31,  Fiemfngton 
NJ,  Admission  Is  S3.00.  Breakfast  will  be 
available  from  6:30  am.  Exams  will  be  glv^ 
ail.  Talk-in  on  147.975/375,  147.ei5/'.015, 
222.52/224.12,  449.850/444650,  and  146.52. 
For  more  information  or  for  table  reserva- 
tions, contact  Bill  Inkrote  K2NJ,  RO  10, 
Box  294,  Quakertown^Croton  Hoad,  Flem- 
ington  NJ  08822;  {ZOiyjm-^OQQ. 

MADISON  Wi 
APR  21 

The  Madison  Area  Repsater  Associa- 
tloa  ino.  (MARA)  will  host  its  thirteenth 
annual  Madison  Swapfest  on  Sunday, 
April  21, 1965,  beginning  at  9:00  am,  at  the 
Dane  County  EKposition  Center  Forum 
OutEdlng,  Madison  Wi.  Commerciai  exhibi- 
tors and  flea  market  sellers  can  set  up  be- 
ginning  at  &:0Q  am.  Admission  Is  $2.50  in 
advance  and  $3.00  at  the  door.  Chjidren  12 
and  under  are  admitted  free.  Flea-market 
tables  are  $4.00  in  advance  and  $5*00  at 


the  door.  There  Is  parking  available  In  the 
adjacent  paved  lot  and  hotel  accommo- 
dations are  availabie  within  walking  dis- 
tance of  the  swapfest.  There  wlH  be  a 
large  variety  of  equipment  and  compo- 
nents for  hamSr  computer  hobbyists,  and 
experimenters.  An  all-you  can-eat  pan- 
cake breakfast  and  a  barbecue  lunch  wlil 
be  available.  Talk-in  on  146. 16/. 76.  For  res- 
ervations Of  more  Information,  contact 
MARA,  PO  Box  3403,  Madison  WI  53704. 

BRAINTREE  MA 
APR  21 
The  South  Sfiore  Amateur  Radio  Club  of 
Bralntree  MA  will  hold  an  indoor  flea  mar- 
ket on  Sunday,  April  21,  1905,  from  11:00 
am  to  4:00  pm,  at  the  Viking  Club,  410 
Ouincy  Avenue,  Bralntree  MA,  Admission 
Is  $1.00  and  &foot  tables  are  $10.00  each 
(includes  one  free  admission  per  table). 
For  more  information  or  to  purchase  ta- 
bles (make  checks  payable  to  the  South 
Shore  Amateur  Radio  Club;  there  is  no 
cancellation  refund  after  April  17,  1985)^ 
contact  Ed  Doherty  W1MPT,  236  Wild- 
wood  Avenue,  Braintree  MA  021  &4;  (617)- 
S43-4431. 

DAYTON  OH 
APR  26 

The  Dayton/Cincinnati  Quarter  Century 
Wireless  Association  Chapter  9  will  ho  id 
its  annual  banquet  In  oonj  unci  ton  with  the 
OOTC  and  the  Dayton  Ham  vent  I  on  on  Fri- 
day, AprlE  26,  1985,  at  7:30  pm^  at  Neits  Heri- 
tage House.  2189  S.  Dixie  Drive,  Dayton 
OH.  There  will  be  a  cash  bar  beginning  at 
•6:30  pm.  Tickets  are  $12.50  per  person.  For 
reservations  or  tickets^  contact  Bob  Dhglet 
Secretary/Treasurer,  657  Dell  Ridge  Drive, 
Dayton  OH  45429;  (513)-299-7114. 

DAYTON  OH 

APR  26 

The  16th  annual  B*A'S*H  will  be  held 
the  night  of  Friday,  Aprii  26,  1985,  at  the 
Convention  Center,  Main  and  Fifth  Streets, 
Dayton  OH.  Admission  is  free  to  all.  Park- 
ing is  available  in  the  adjacent  City  Ga- 


rage. There  will  be  sandwiches,  snacks, 
and  a  cash  bar.  There  wii]  also  be  live  en- 
tertainment. For  more  Information,  con- 
tact the  Miami  Valley  FM  Association,  PO 
Sox  263,  Dayton  OH  46401. 

FnrCHBURG  MA 
APR  27 

The  Montachusett  Amateur  Radio  As- 
sociation will  hold  a  flea  market  on  Satur- 
day, Aprfl  27,  1985,  from  9:00  am  to  3:00 
pm.  at  the  Knights  of  CoEumbus  HalK  Elec- 
tric Avenue,  Fitchburg  MA.  Admission  Is 
$1.00  and  tables  are  $8.00  each.  Sellers 
can  set  up  at  8:00  am.  Talk-in  on  144.65/ 
145.45  and  146.52.  For  table  reservations 
Or  more  infomnation  (make  check  payable 
to  M.A.B.A.),  contact  Jim  Beauregard,  7 
Mountain  Avenue,  Fitchburg  MA  01424. 

WEBSTER  MA 
APR2S 

The  Eastern  Connecticut  ARA  wfH  hold 
its  annual  flea  market  on  April  28, 1935,  at 
the  Point  Breeze  Restaurant  on  Webster 
l.ake,  near  Exit  One  (Route  395)  on  Route 
193,  Webster  MA.  Talk-in  on  147.225/.825 
or  .52  direct.  For  further  information,  con- 
tact either  Dick  Spahl  KiSYI  at  {6l7)-943- 
4420  (after  7:00  pm),  or  Don  Amirault 
K1APE,  RR  1,  Box  310,  Thompson  CT 
06277;  (203)-923-2727. 

150TH  ANNIVERSARY 

SPECIAL  EVENT 
VICTORJA,  AUSTRALIA 

A  special  commemoraiive  calisign, 
Vi3WI,  part  of  the  150th  anniversary  cele 
bration  of  the  European  settlement  in  Vic- 
toria, wii  I  be  on  the  DX  bands  until  at  least 
April  30, 1965.  Vi3WI  wii  J  be  activated  on  a 
roster  basis  by  selected  members  of  the 
Wireless  Institute  of  Australia  and  Its  af- 
filiated clu&s.  All  DX  bands  and  all  modes 
will  be  used  and  a  commemorative  QSL  is 
availabie,  either  direct  or  via  the  VK3  QSL 
Bureau.  A  special  award  certificate  is  also 
available  for  radio  contact  with  Victoria 
between  November,  1984,  and  April  30, 
1985.  Contact  (SWLs  log)  one  station  in 


WRiGHTAPE$:iSmce  1976)  Unconditionally  guar- 
anteed Morse  Code  Practice  on  60  min.  cassette 
tapes.  Beginners  2-tape  set  5  WPM  S7.90.  Aiso  3,  4, 
5,  6-8.  10,  9-11.  12-14,  14,  16^20.  22.  £4-26  WPM. 
Specify  Plam  Language  or  Code  Groups. Also  plain 
lang  only  30-35,  35-40,  45-60.  FCC  type  tests:  5-6, 
11-12,  11-17,  13-14,  20-24.  Call  signs:  12-15.  20-24. 
Nos.:  5-22.  13-18,  t8-24,  Check,  M/C.  Visa  £3.95  ea. 
PPD  1st  class  USA,  Mex.,  Can.  (Elsewhere  add  S2 
per  tape).       Instant  Service. 

PH:  517  484-9794         WRIGHT  APES 

235  E.  Jackson  A'3,  Lansing.  Ml  48906. 


WIRELESS  REMOTE  CONTROL  EXTENSION  SYSTEM 

:Ti24iir 


Conlrol  your  TVRO,  VCR,  or  CABLE 
TV  from  Any  Room! 

Works  on  most  infrared  control  Jed  devices. 
Immediate  Shipping  —  WhoJesgle  &  Retoil 

SATELLITE     608493-2291 


IMERRIMAC, 
WI  53561 


TO  OHDEB 
&INFO 


VK3  during  the  award  period  to  qualify.  A 
QSL  card  for  the  qualifying  contact,  en- 
dorsed with  a  congratulatory  message  on 
Victoria's  l50th  anniversary,  pitfS  $2.00  or 
equivalent,  should  be  sent  to  Victoria  150 
Award,  Wireless  institute  of  Australia,  412 
Brunswick  Street,  Fitiroy  3065 ,  Vicioriai 
Australia. 


CEDARBUfiC  WI 
MAY  4 

The  Ozaukee  Radio  Club,  Inc.,  will  spon- 
sor its  seventh  annual  swapfest  on  Satur- 
day, May  4,  1985,  from  8:00  am  to  1:00  pm, 
at  the  Circte  B  Recreation  Center,  High- 
way 60,  Cedarburg  WI  (20  miles  north  of 
Milwaukee).  Admission  is  S2.00  in  ad- 
vance and  $3,00  at  the  door.  Four  foot 
tables  are  $2.00  eacii  and  are  available  In 
advance  only.  Refreshments  will  be  avaff- 
able.  Seller  setup  begins  at  7:00  am.  For 
tickets,  tables,  maps,  or  more  informa- 
tion,  send  a  business-size  SASE  to  1985 
ORC  Swapfest,  101  E,  Clay  Street,  Sauk- 
ville  WI  53080. 


ROGERS  AP 
MAY  4 

The  Northwest  Arkansas  Amateur  Ra- 
dio Club,  Inc.,  will  hold  Its  fifth  annual 
hamfest/swapfest  on  Saturday,  May  4, 
1^5,  from  3:00  am  to  4:00  pm.  at  the  Rog- 
ers Youth  Center,  315  West  Otive,  Rogers 
AB.  Setup  begins  at  7:00  am.  Admission  is 
free,  and  commercial  and  flea-rtiarket  ta- 
bles are  S2.00— first  come,  first  served. 
TaliC'in  on  146.16/76  and  146.52  simplex. 
For  more  in  format!  on,  send  an  SASE  to  ei- 
ther Ray  Watson  N5HAP.  714  Maple  Drive, 
Springdale  AR  72764,  or  to  Dave  Perry 
KE5QZ,  3201  N.  13th  Street,  Rogers  AR 
72756. 


BEMIDJI  MN 

MAY  4 

The  Bemidji  Amateur  Radio  Club  wf(( 
hold  its  annual  hamfest/swapfest  on  Sat- 
urdayK  May  4,  1965,  from  9:00  am  to  4:00 
pm,  at  the  Middle  School  cafeteria,  Bemidji 
MN.  Licensing  exams  will  be  given.  Taik^n 
on  146. 13/. 73.  For  more  mformation,  write 


TUBES— 2,000  TYPES 
DISCOUNT  PRICES! 

New  24-pg,  wholesale  catalog  for  the  radio 
coJJector/hobbiest.  Antique,  hard-to-find 
and  modern  lubes.  Also  transformers,  ca- 

pacitor&and  parts  Jortube  equipment, and 
books,  etc 

SEND  $1.00  FOR  24  PAGE  WHOLESALE  CATALOS 

Antique  Electronic  Supply 

1725  W.Uni varsity        ^    ^ 

Tempe,  AZ  85281        (602)894-9503 


VOICE  OPERATED 
SQUELCH 


•  Fits  Inside  most  HF-SSB  transceivers. 

•  Requires  human  voice  to  act  I  vale. 

•  Ignores  static,  noise  and  heterodynes. 

•  Connects  to  audio  leads  and  9/12  VDC, 

•  Fuliy  assembled  and 
tested  $99.95. 

•  Complete  compre- 
hensive manual. 

•  Used  worldwide  in 
commercial  and  mili- 
tary transceivers. 

COMMUNICATIONS 

5479  Jetport,  Tampa,  PL  33614     •    (S13J  885-3996 


"When  You  Buy,  Say  73 


ri 


The  Best  Place 

To  Find 

New  &  Used 

Electronic 

Equipment 

Buy-Seil-Trade 

Our  Sth  Ymmr 


'fl'TS  &  IfCJLTS 


HAN  GE  A  ft 
rFICFtOWJiVE 

SATfurTe 

AUDIO  VISUAL 
fitW  PRODUCT* 

ANTfQue  BLICT 


NUTS  &  VOLTS 


MAGAZINE 

PO  BOX  I  I  n-G  •  PLACENTIA,  CA  92670 

714-632-7721 

JO/N  tOOOs  OF  READER  NATIONWIDE 

U.SA*  SUBSCRIPTIONS  (monthly) 

I  Yr  -  $  15.00  Ist  Class:  $  10,00  3rd  Class 

LIFETIME  '  $35.00  -  3rd  Class  Mail  Only 


HQiMfCmJ 


With  Free  Chssifted  Ad  :S|||i|| 


SYNTHESIZED 

SrONAL  GENERATOR 


MADEiN 
USA 


MODEL 

SG-100F 

$429.95 

delivered 


•  Covers  100  MHz  to  199.999  MHz  in  1  kHz  steps  with 
thumbwheel  dial  •  Accuracy  ►/-  1  part  per  10  mN- 
ilon  at  all  frequencies  •  Internal  FM  adjustable  from 
0  to  100  kHz  at  a  l  KHz  rate  •  External  FM  Input  ac- 
cepts tones  or  voice  *  Spurs  and  noise  at  least  60  dB 
below  carrier  •  Output  adjustable  from  5-500  mV  at 
50  Ohms  ■  Operates  on  12  Vdc  @  V?  Amp  »  Available 
tor  immediate  delivery  •  $429,95  detivered  •  Add-on 
accessories  available  to  extend  freq  range,  add  infi- 
nite resolution,  AM,  and  a  precision  120  dB  attenua- 
tor •  Call  or  vtf rite  for  details  •  Phone  in  your  order  as 
fast  COD  shipment. 

VANGUARD  LABS 

196-23  Jamaica  Ave..  Hollis,  NY  11423 
Phone:  (716)  468-2720  Mon.-Ttiurs. 
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4^*]^:  Potiratz,  Bemldjt  Amateur  Radio 
Club,  PO  Box  524,  Bemidii  MH  56601;  {218)- 
751-7502. 

COCHISE  COUNTY  AZ 
MAY  4-5 

The  Cocfilse  Amateur  Radio  Associa- 
tion (CARA)  invites  all  amateurs  to  partici- 
pate in  the  dedication  of  tine  new  CARA 
Training  Facility  and  Range.  The  inaugu- 
ral event  for  the  complex  will  be  a  hamfest 
on  May  4-5, 1965,  A  flea  marKet  is  planned 
and  tallgaters  are  welcome.  The  new  facii- 
ity  Is  located  5  miles  east  of  Sierra  Vista 
AZ  on  Moaon.  Road,  off  of  Highway  90 
East,  For  more  informatloni  contact  the 
Cochise  Amateur  Radio  Association,  PO 
Box  1B55,  Sierra  V^sta  AZ  85636,  Attn: 
KB7HB. 

GflEENVILLE  SC 
MAY  4-5 

The  Blue  Ridge  Amateur  Radio  Society 
will  sponsor  the  46th  annual  Greenville 
Hamfest  and  Electronics  Fie  a  f^arl^et  on 
Saturday,  May  4,  1985,  from  8:00  am  to 
5:00  pm,  and  Sunday,  May  5,  1935,  from 
8:00  am  to  3:00  pm,  at  the  American  Le- 
gion Fairgrounds,  Greenville  SC.  Admis- 
sion Is  $3-00  in  advance  and  $4.00  at  the 
gate.  There  will  be  licensing  e>cam3,  a 
Woutf  Hong  ceremony,  the  South  Carolina 
ARRL  State  Convention,  25,000  square 
feet  of  dealer  displays,  an  indoor/outdoor 
flea  market,  a  Saturday-night  banquet, 
camping,  and  more.  For  advance  ticket  a 
Of  for  VEC  exam  Information,  write  Mrs. 
Sue  Chism  H4ENX,  PO  Box  6751,  Gfeen- 
viMe  SC  29606.  For  more  information,  con- 
tact Mr.  Rancy  Rice  WD4ADK,  1401  W. 
Parker  Road,  Greenville  SC  29611. 

ROSEVILLE  CA 
MAYS 

Ttie  13th  annual  Sacramento  Valley  Am- 
ateur Radio  Ham  swap  win  be  held  on  Sun- 


day, May  5, 1&B5,  from  9:00  am  to  3:00  pm, 
at  the  Placer  County  Fairgrounds,  Rose- 
vilie  CA.  Swap  tables  will  be  available. 
There  witl  be  food  and  free  parking.  Talk- 
In  on  145.190  and  224,780  (K6IS  repeaters). 
For  ticket  and  table  Information,  contact 
Carl  Schult2  KA6KWB,  2942  Gwendolyn 
Way,  Rancho  Cordova  CA  95670;  (9ie)-366- 
9111. 

SANDWICH  IL 
MAYS 

The  Kishwaukee  Amateur  Radio  Club 
wiil  hold  Its  annual  hamfest  on  Sunday, 
May  5,  1985,  at  the  DeKaib  County  Fair- 
grounds, on  Suydam  Road  just  north  of 
Route  54,  between  Routes  23  and  47.  Ad- 
mission is  $2.00  in  advance  and  $3.00  at 
the  gate.  Inside  display  tables  are  $5.00 
each.  All  parking  is  free  and  there  will  be 
outside  area^  for  tailgating.  Overnight 
camping  will  be  available  {no  hookups}. 
Food  will  also  be  available.  Talk-in  on 
146,94  and  146.1 3/.73,  for  more  informa- 
tlon  or  tor  tickets,  write  to  KARC,  Box  334, 
Sycamore  IL  60178. 

WEST  SPRINGFIELO  MA 
MAYS 

The  Hampden  County  Radio  Associa- 
tion will  hold  a  flea  market  on  Sunday, 
May  5, 1985,  rain  or  shine,  from  9:00  am  to 
3:00  pm,  at  the  Elks  Lodge^  Morgan  Road, 
West  Springfield  MA  (Morgan  Road  is  ap- 
proximateiy  one-half  mile  south  of  the 
Massachusetts  Turnpike  on  Route  5.  Turn 
right  onto  Morgan  Road  at  Abdows  Res- 
taurant and  drive  three-quarters  of  a  mile 
to  the  EiKs  Lodge).  Admission  is  $100  and 
tables  are  $3.00  each.  Dealers  may  display 
Uom  vehicles  for  $3.00  per  vehicle.  Re- 
freshments will  be  available. 

BATON  ROUGE  LA 
MAY  11-11 

The  Baton  Rouge  Amateur  Radio  Ciub 


Free  Antenna  Accessories  Catalog 


% 


1 


i  Coaxial  Antenna  Relays 

RernoteJy  select  up  to  9  antennas 
firom  your  transmitter,  using  only  one 
coaxial  cable,  Environmentalized.  high 
power  and  low  loss. 


W2AU  and  W2DU  Baluns^ 

Our  baluns,  center  insuiators  and  in- 
sulators  have   been   preferred  for  20 

years  by  Hams,  industry,  and  the  armed 
forces,  protect  against  TV[  and  lightning 
1,8-200  MHz. 


^W2\/S  Antenna  Traps 

Add  these  traps  to  your  dipole  and 
gel  low  SWR  on  2  to  6  bands,  depen- 
ding on  how  nnany  you  add.  Antenna 
wire  and  custom  kits  also  available. 


Send  For  Yours  Today  i^ 

Don!  delay.  Call  or  write  today,  and 
we  will  send  you  free  literature  which 
fully  describes  our  Ham  antenna  ac- 
cessory product  tine. 

Dealer  inquirtes  also  welcome. 


f^ti^'''^ 


^^^^     *.     |-|....^ ™f    KA .  .^_     C".l4._ .     r^_  I 


A  Divt^iDn   uf  IVIix.ru wsitfc   Filtfyr  Ca.,    In-r. 


6743  Kinne  St,  East  5yrac:use,  NY  130&7 

Ton  Free  1-eO0-44B-166G      TWX  7t  O  &41-0493 

NV/HI/AKiCanada  {ColleclJ  315  437-39S3 


will  hold  its  annual  tiamfest  on  Saturday 
and  Sunday,  May  11-12,  1985,  from  8:30 
am  to  5:00  pm  on  Saturday,  and  from  8:30 
am  to  2:00  pm  on  Sunday,  at  the  campus 
of  Catholic  Hlgfi  Sctiooi,  Baton  Rouge  t-A. 
Admission  is  free.  Featured  will  be  a 
swapfest,  forums,  and  new-equipment 
dealers.  Ta1l<-!n  on  146.79-,  There  will  be 
VE  exams  (through  Extra  class}  from  9:00 
am  to  12:00  noon  on  both  days.  There  is  a 
30-day  advance  registration  deadline  for 
the  exams.  Sand  an  SASE^  Form  610,  and 
a  checit  for  $4.00  payable  to  ARRUVEC  to 
George  Perry  W5LVX,  17424  Lady  Con- 
stance, Green  well  Springs  LA  70739.  For 
further  information,  send  an  SASE  to  Rick 
Pourciau  N5HHF,  879  Castle  Kirk  Drive, 
Baton  Rouge  LA  70608. 

ARMED  FORCES  DAY 
MAYie 

The  36th  annual  Amied  Forces  Day  will 
be  held  on  Saturday;  May  18,  ^BBB^  from 
140O  to  22O0  LfTC.  ARS  W40DR.  iocated  at 
Naval  Air  Station  Memphis,  MMIington  TN, 
wili  be  operated  by  active-duty,  reserve, 
and  retired  sailors  and  Marines.  Plans  cail 
tor  SSB  operation  on  7.230,  14.380,  and 


21.370  MH^  (*10  kHz).  CW  frequencies 
will  be  21.145  and  28.145  MHz.  2  meter  op- 
eration will  be  on  146.52  simplex.  A  spe- 
cial red,  white,  and  blue  certificate  will  be 
a va liable  to  anyone  wt>o  works  W40DR. 
No  SASE  Is  required.  Calls  not  in  the  C^U- 
bOQk  si^ould  QSL  to:  Military  Club  Station 
W40DH,  PO  Box  54278,  Naval  Air  Station 
Memphis^  MilllngtonTN  38054. 


WtA  7STH  ANNIVERSARY 

The  Wiretess  institute  of  Australia,  the 
world's  first  radio  society,  will  celebrate 
Its  75th  anniversary  during  1985.  The  WIA 
75  Award  wlil  be  available  during  the  pe- 
riod trorn  March  1.  1985,  to  December  31  ^ 
1986.  To  qualify,  amateurs  (and  SWLs) 
need  to  contact  {log)  75  members  of  the 
WIA.  A  contact  wH  1  be  valid  only  if  the  WIA 
member's  individual  membership  number 
Is  logged.  No  more  than  30  WIA  members 
may  be  logged  in  any  one  callsign  area. 
Send  a  log  extract  of  the  75  members  con- 
tacted and  £2  GO  (Australian)  to  WIA  75 
Award  Manager,  Wireless  institute  of  Aus- 
tfalia,  412  Brunswick  Street,  Fitzroy  3065^ 
Victoria,  Australia. 


Qatellites 


USING  THE  AO-10  APOGEE  PREDICTIONS 

Apogee  predictions  for  the  month  of  April  are  provided  for  three  sections  of  the  United 
States:  Washington  DC  at  39N  77W,  Kansas  at  39N  95 W.  and  California  at  38N  122W.  Times 
are  In  UTC  and  apogee  In  this  case  is  mean  anomaly  128  rounded  to  the  nearest  whole  hour. 
Us«  the  chart  as  a  guide  in  aiming  your  antenna,  then  fine-tune  the  azimuth  and  elevation 
values  to  peak  the  satellite's  beacon  signal.  If  you  require  more  accurate  orbital  predictions, 
contact  AM  SAT  at  PC  Box  27,  Washington  DC  20044, 

AMSAT-OSCAR  10  APOGEE  PREDICTIONS 

APRIL  19S5 
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AM  HELP 


We  d/»  haflt>y  to  provide  Ham  Help  list- 
ings free,  on  a  space-avelfable  basis.  We 
ar&  not  f^^ppy  when  we  hgive  to  take  time 
from  other  duties  to  decipher  oryptic 
notes  scrawted  itiegibty  on  dog-eared 
postcards  and  odd-sized  scraps  of  paper 
Pfease  type  or  print  your  request  (r\eatiylh 
double  spaced,  on  an  SYx^'x  11"  sh&ei  of 
paper  and  u^e  upper-  and  iowercase  tet- 
ters where  appfoprlate.  Afso,  pie&se  make 
a  n"  iooic  iike  a  "1."  not  an  'V  which 
couid  be  an  "et"  or  an  "eye."  and  so  on. 
Hard  as  it  may  be  to  believe,  we  are  not  fa- 
miliar with  every  piece  of  eguipntent  man- 
ufactured  on  Earth  for  the  iast  50  years! 
Thanics  for  your  cooperation. 

J  need  the  following  It^rrs  foF  a  Ken- 


wood T8-S20:  CW  filter,  frequency  coynterr 
externa F  speaker,  and  external  vfo.  I  also 
need  a  book  for  a  Tempo  One. 

Tony  E  By  rum 

320  N.  Marion 

Ottumwa  lA  52501 

I  would  like  a  copy  or  reprint  of  the 
June,  1963p  Ham  Radio  article  on  u9Jng 
theXR-2211  and  XR  2206  in  a  TRS^O  CoCo 
TTY  interface.  I  wEM  be  happy  to  pay  for 
copies  and  postage. 

Petor  St.  Amaud 

PO  Box  8066 

Lowell  MA  01853 

I  need  a  copy  of  fhie  schematic  and  own- 


ers manual  for  a  Htckock  mode*  770A  os- 
cilloscope. I  will  gladly  pay  postage  and 
copying  co^ts 

James  L  M<»nk  W»JJL 

22Q7  Madison  Ave. 

NoNolk  NE  06701 

I  need  a  plug-In  relay,  Allied  control 
number  T154  CCCCCC,  115  V  dc,  9000 
Ohms,  contacts  rated  for  2  A  at  29  V  dc.  It 
has  20  flat  pins.  This  is  for  a  National 
IMCX'3. 

Joe  Karr  KA5RKD 

Route  1  Box  579 

Lakeview  AR  72&42 

I  need  to  know  the  exact  address  and 
zip  code  of  Precision  Apparatus  Co., 
Brooklyn  NY. 

Dick  Haskln  W6KEC 
14B  Mauna  Loa  Dr. 
Monrovia  C A  SI  01 8 

I  need  a  manual  for  the  Collins  R-390A 


receiver.  I  especialiy  need  the  alignment 
Instructions.  I  wouid  also  like  copies  of 
any  improvements,  mod  if  teat  ion  Si  etc.,  for 
this  receiver,  I  would  be  glad  to  pay  for 
copying  charges  and  postage. 

Robert  L  Wood  WA7DNN 

PO  Box  9474 

Dmfedo,  Guam  96912 

I  desperately  need  a  schematic  for  a 
Gonset  GS&1Q1  modet  3262  linear  ampli- 
fier. I  will  gladly  pay  copying  costs  and 
postage  for  any  help. 

Steptien  Rehberig  N6KZU 
322  E.  Mayf  air  Ave. 
Stockton  CA  95207 

Please:  Where  can  I  beg,  borrow,  steal, 
or  buy  a  10  to  1  geared  ratio  drive  with  1/4^ 
Inch  shafts? 

Russell  L  Lawson  KIMOU 

124  South  Grand  St, 

Wsst  Sutfleld  CT  06063 

(203)-aea2a7i 


e  POLE  CRYSTAL  FILTERS  FOR 
KENWOOD  JCOJVl  AND  YAESU  RADIOS 


KENWOOD 

2.1  kifz  SSB  for  TS^mo  or  TS-83i}  matched  set  .  *14&.fiS 
m)  Hz  CW  for  TS'Sm  or  TS^830  matched  set  ,  .  S149,99 
2.1  kJrU  SSB  Uiil  end  IF  cawcade  kit  (8  extra  poles) 

for  the  T&43(),  TS^120  and  TS-130 $?y.(K) 

2.1  kHz  «  pde  xtaJ  filter  for  the  E-1000 $129.00 

2.1  kHi.  K  pi>\e  JtUJ  niter  For  the  R-^tXiO  ,  -    ,  . . ,  $199,00 

4LH.f  Il2  CW  (8  pole)  xtal  filter  for  the  R-SOOO *99.00 

TS  aao  FM  KIT  Tru€  fm,  xmit  &  rev.  30  watts,  m  better 
thiiii  .%  uv  seniiitivity.  Wired  and  tested,  , . , , . ,  S  l^t^.H) 

ICOM 

2.1  kHz  SSB  and  400  Hz  CW  8  pole  xtal  filter  for  the 

K>7:W,  74<),  740,  R70  and  R71  radios  . . , $99,00 


YAESU 

2.1  kHz  SSB  &  pole  xtal  filter  for  the  FT-atSO 

f^it4^r  fw  Fr-757  jivail^ihte  9fxm 


$99.(m 


iCOAf  and  Kenwitod  newsletters  1   t^ear  SlQ.OO  tJS 
($12firiit  f.'lass  mail)  Sl^i  eL'i^whf^rvi,  SAS£^f(^  dfiUiiU. 

Whtm  m-dErivQ  please  spec^  midio  ami  arytfial  fUter 
ordered.  Ptease  mid  S3  for  shippitig  cmd  katidliag  USAy 
$5  air  mail,  COD  and  SI. 75,  $10  Overi^ftfr,  FL  resitii^nts 
add  5%  !!Xiiits  ta:i:. 

INTERNATIONAL  RADIO,  INC. 

1532  SE  Village  Green  Drive 

Suite  "L" 

Port  St.  Lucie,  FX  33452 

{305)  335-5545 


BEEPERS! 

IF  YQir  HAVSNT  KEAHD  OUS  SEBfDBS 

YOU'HE  1703?  tlSTEUINQl 

Faxscan  aP-3  Beepers  add  a  ge-ntJe  tOPfl  tmrst  at  the  be- 
gfnning  (0f>liOna[]i  and  end  pf  your  transmission  lo  prewertt 
■doubling.'  The  BP-4  modeJs  add  an  autojnahc.,  adjustable 
1.0.  timir  to  keep  you  In  the  repeater  OK  for  lO-mlrmte 
identification,  All  CMOS  circuitry  for  long  battery  life  (bal- 
Lery  naE  inc^ucji&d).  Beepers  ar#  a^aitable  AA  an  assembly 
and  tested  circuit  board  nriea^uring  less  than  2V3'x2'  t,-C 
versionsj;-  enclosed  In  a  small  cafil-aluminum  box  wJtti  no 
mihe  Connectors-supply  your  own  f-B  w^rfii&ns);  or  com- 
plete wUh  4-pin  mike  connectors  £-A4  ¥ersi:ons}:  or  wIttJ  Br 
pin  connec^tofs  (-A3  versions^.  An  units  shipped  prepai-cT  in 
the  US,  Perinsyivania  residents  add  6*/*  salas  tax,  {See 
table  beloM), 

NtEVV:  AD-3  pJugin  card  coiTtpalfble  with  Appi?  If*  and  Apple 
lU*  compulers.  Includes  iwo  a-fool^  doubFe-ended  rfbbon 
cables.,  detailad  instruction  mariuai,  and  demo-dlsRette  in 
DOS  3.3.  Re<qjire^  46K,  AppEesoft  firmware,  Features  fiJD, 
DfA  eorkversions  and  W  \fO$  wllh  any  uSer-selectable  I/O 
POfnljinati'&ns  desirsd.  Can  b&  used  for  burglar  afaems, 
weal  her  coHeclton,  voice  aynthesig,  solar  ertergy  monitoring, 
RTTY,  computer  control,  digital  storage,  and  many  ottier 
appEicationg.  *99.00  prepaid  in  U.S.  Pennsyf^ania  restdsnls 
add  e%  sales  tax. 

BEIIFEB5  4AE  A  tAXMC^S  EZGLUSITSl 


BP4  A-B:  S79  BP3  A^fl:  564  (fl  pjn  conn.) 
BP4  A4-  $73  BP3  A-4:  $57  (4  pii  conn.) 
DP4  e   :  $65  BP3e   :  $49  (box  i  cablfl  bul  no  cor^n,) 
BP4  C    :  $45,  BP3C    :  $29  {assambFed  &  tested  board,  no 
box,  no  conn.) 


SFf]X5Cfl^ 


INC. 


RD  #1   Box  203A  Gillett,  PA  16925         "^^ 


EVERYTHING  FOR  THE  LISTENER! 


*  Shortwave 
"^  Scanners 

*  Filters 

*  Tuners 

*  Converters 


ivers 


*  Antennas 

*  Coax 

*  Publications 


i 


SEND  FOR  YOUR  FREE  CATALOG  TODAY! 
P.O.  Box  98,  Brasstown,  NC  28902 

704-837-9200 
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TEST  EQUIPMENT 

RE-CONDITIONED  AND 
LAB  CAUBRATED 

HP606A  SIGNAL  GENERATOR  50  KHZ  TO  65  MHZ  0  1 
MV  TO  3V  INTO  50  OHMS,  400/1000  HZ  MODULA 

TION,  CRYSTAL  CALIBRATOR $375  00 

HP608G  SIGNAL  GENERATOR  m  MHZ  TO  490  MHZ 
0.1  MV  TO  IV  IMTO  50  OHMS.  AM/CW  OR  PULSE 
MOOULATION,  CALIBRATEO  ATTENUATOR  .  345  00 

HP614A  SIGNAL  GENERATOR  900  TO  2100  MHZ  Q-5 
MV  TO  IV  INTO  50  OHMS.  INTERNAL  OR  EXTERNAL 

PULSE  OR  FM  MODULATION  CALIBRATED 
OUTPUT  ....- .34500 

HP61&B  SIGNAL  GENERATOR  3  B  GHZ  TO  7.6  GHZ 
D.1  MW  TO  1  V  INTO  50  OHMS,  CALIBRATED  OUT- 
PUT, INTERNAL  OR  EXTERNAL  PULSE  OR  FM  MOOU^ 
LATfON  AND  SQUARE  WAVE  MODULATION  375  OO 

URM'25  SIGNAL  GENERATOR  10  KHZ  TO  SO  MHZ 
AWm  MODULATION,  400  S  1  KHZ.  RF  OUTPUT  0  2 
V  OR  0-1  V  PRECISION  50  OHM  STOP  ATTENUATOR 
SMALL  PORTABLE  UNIT 245.00 

ORM-Ze  SIGNAL  GENERATOR  4  MHZ  to  405  UHI 
CALfBRATED   OUTPUT   0  TO  3  V,   MODULATION 
400/1000  HZ,  CALIBRATEO  OUTPUT  ATTENUATOR 
SMALL  COMPACT  SIZE ...,,..245  00 

TS-^IDA/U  SIGNAL  GENERATOR  10  MHZ  to  420  MHZ, 
AM/CW  OR  PULSE  EMISSION  OUTPUT  VOLTAGE  0  TO 
5  V  CALIBRATED  OUTPUT  ATTENUATOR.  400/1000 

HZ  MODULATION,   MfLITARY  MODEL  OF  HP608D 

295  00 

IS  4tB/URM  49  SIGNAL  GENERATOR,  400  MHZ  TO 

1000  MHZ  AM.  CW  OR  PULSE  CALIBRATED  OUTPUT 
AND  AHENUATOR  POWER  RANGE   0  TO    -120 

DBM 195.00 

TS4ia/URM-64  SIGNAL  GENERATOR  900  THRU  2100 
MHZ,  AM,  CW  OR  PULSE  EMISSJON  CALIBRATED 
OUTPUT  AND  AnENUATOR.„. 195  00 

TS-497/UfiR  SfGNAL  GENERATOR  2  MHZ  THRU  400 
MHZ,  CALIBRATED  OUTPUT  1  TO  1  V  INTO  50  OHMS 
400/1000  HZ  MODULATION,  AM/GW  MILITARY  VER- 
SION OF  MEASURMENTS  MODEL  80 185.00 

SG-66/ARNI'5  SIGNAL  GENERATOR  USED  FOR  AIR- 
CRAFT VOROMNI  RAOtO  REPAIR,  RANGE  lOd  MHZ 
THRU  132  MHZ.  MILITARY  VERSION  ARC  H  14285.00 

SG-l/AflM  SIGNAL  GENERATOR  WITH  PP  34B  POWER 
SUPPLY  88  MHZ  TO  140  MHZ,  CALIBRATED  OUTPUT 
.1  MV  to  1  V.  MILITARY  VERSION  OF  800NT0N 
211A ,,., ;„„, 195,00 

SC-Z/AflN  AIRCRAFT  GLIDE-SLOPE  SIGNAL  GENER- 
ATOR 329.3  TO  335  MHZ  IF  FREQ  15  to  30  MHZ 
METERED  OUTPUT   1  V  lo  2  V  MODULATIONS  VARI- 
ABLE 0^lOO«/b  90 10  150  H2.  SAME  AS  BOONTON  232A 

245  00 

WE  ACCEPT  VISA  M/C  OR  CHECK,  ADD  SHIPPING.  WE 
SHIP  BEST  WAY.  SATISFACTION  GUARANTEED. 
IMMEDIATE  SHIPMENT.  PHONE  BILL  SLEP 
704-524-7519, 

P    Bi^BCTROMTIOA 

HIG+^WAV  441 
OTTO,.   NOPTH  CAROLINA  28763 
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W2NSD/1 

NEVER  SAY  DIE 

editorial  by  Wayne  Green 


from  page  4 

JANUARY  HAM  CONFERENCE 

The  Ninth  Annual  Ham  Con- 


ference met  in  Winter  Parl«,  Col- 
orado, this  January.  In  addition 
to  discussions  of  potential  solu- 
tions to  the  loss  of  high-tech 


career  peopie  which  the  fading 
away  of  amateur  radio  as  a 
hobby  has  caused,  there  were 
demonstrations  of  some  of  the 
newest  in  microelectronics  and 
ham  gear. 

The  most  impressive  new 
piece  of  ham  gear  for  me  was 
the  tiny  new  Kenwood  HT. 
Incredible,  And  yet  the  tiny 
thing  worked  just  fine  when 
substituted  for  my  now  huge 
old  2400  Kenwood  HT. 

We  gave  the  HTs  a  good 
workout,  using  them  to  keep  in 


touch  as  we  skied  the  whole 
range  of  trails  at  Winter  Park, 
which  is  a  good-sized  ski  area, 
for  that  application  a  lapel 
mike/speaker  might  have 
helped— I'll  have  to  see  if  Ken- 
wood has  one  available  yet. 
Still,  even  with  the  HT  in  my 
parka  pocket  I  had  no  problem 
hearing  everyone  clearly  and 
talking  with  them  just  by 
squeezing  my  parka  in  the  right 
place.  It  sure  made  people  jump 
when  I  talked  into  my  coat— and 
got  answers. 


UN! 


John  Edwards  Ki2U 

PO  Box  73 

Middle  ViJiage  NY  11379 

MEN  WITH  DREAMS 

I  don't  know  about  you^  but  I  jyst  live  for 
Stories  like  this:  AGcording  to  Associated 
Press  writer  Norman  Blacky  a  gentiermaii 
by  the  name  of  Stanley  J.  KapJan  has  been 
tryjng  for  many  momhs  to  start  a  common- 
carrier  aervice  that  would  enable  anyone 
to  send  brief  radio  messages  "to  the  sun, 
the  moon,  any  of  the  planers  in  our  solar 
system,  or  any  designated  star  outside 
the  solar  syste-m^" 

Black  writes,  "For  a  $5.00  fee,  Kaplan's 
Teiepi^net  Services,  Inc.,  of  Sudbury, 
Massachusetts,  Is  prepared  to  lielp  peo- 
ple 'reacti  out  and  breaK  out  ot  their  eartii- 
bound  eKistence,"  He  says  the  publicity 
about  his  plans  to  transmit  'Space-Shot' 
messages  has  already  produced  a  iogiam 
of  175  orders/' 

Because  Kaplan  intends  to  transmit 
"binary  digiiti^^ed  radio  rfiiessages,"  he 
needs  FCC  approvai.  and  "the  FCC  just 
doesn't  seem  to  see  this  tiie  way  I  do," 
Kapian  says.  "It's  not  the  average  commu- 
nications that  they  deal  with.  It's  a  dimen- 
sion, reaily,  that  their  rules  aren't  e^^uipped 
for  and  I  think  they're  afraid." 

Early  last  September^  the  FCC  announced 
It  had  dented  Kapian's  request  for  "Spe- 
cial Temporary  Authority  to  operate  a 
commons arrier  one-way  paging  station 
at  Sudbury  for  the  purpose  of  offering  spe- 
cie Ei]£ed  extraterrestrial  communications 
service  to  the  public,"  adding  that  Tele- 
planet  "has  not  demonstrated  that  there 
are  extraordinary  circumstances  requir- 
ing temporary  operations  in  the  public 
iriterest. .  ." 

The  FCC  ^ays  it  has  neoiassified  the 
proposal  as  an  application  for  develop- 
ment of  Kapian's  idea,  but,  'Tm  reaily  pes- 
simistic, quite  frankly,  that  they're  serious 
about  letting  it  get  off  the  ground,"  says 


Kapian,  who  operates  a  company  known 
as  On-Pag;e  Enterprises,  publishing  trade 
newsietters  for  the  teiecommunications 
fieid. 

Mt.  Kaplan  sounds  iike  the  sort  of  man 
who  enjoys  reading  "Fun!/*  doesn't  he? 
Anyway,  who  couid  ask  for  a  better  intro* 
ductlon  to  a  column  about  'Men  With 
Dreams.'" 


ELEMENT  1 
MULTIPLE  CHOICE 

1)0ne  man  with  a  dream  was  Stew  Perry 
W1BB.  iHis  goal,  which  he  achieved,  was  to: 

1)  Work  100  countries  on  160  rrteters 

2)  Fty  a  radio-controiied  airplane 

3)  Work  the  USSR  on  2  meters 

4)  Accompany  a  DXpedition  to  XZ-iand 

2)  Tim  Chen  BV2A/BV2B,  currently  well- 
known  to  DXers,  was: 

1)The  first  winner  of  the  ARRL's  Worked 
Aii  Continents  Award 

2)  The  first  licensed  ham  on  Taiwan 

3)  The  first  ham  to  operate  from  an  air- 
plane 

4) The  first  ham  to  operate  from  Kure 
Isiand 

3)  Father  Moran  9N1MM  Is  the  only  licensed 
ham  in: 

1)  Tibet 

2)  China 

3)  Franistan 

4)  Nepal 

4)  Bill  Smith  W3GKP  and  Ross  Baieman 
W4A0  were  the  first  hams  to: 

1)  Work  Europe  on  6  meters 

2)  Bounce  a  radio  slgnai  off  the  moon 

3)  Transmit  slow-^scan  TV 

4)  Jam  a  repeater 

5) While  certainly  not  a  "man"  with  a 
dream,  Ettiel  Smith  W7FW9  did  contrib- 
ute something  Important  to  ham  radio. 
She  founded: 
1)  The  Brass  Pounders  Award 
2]  The  Young  Ladies  RadEo  League 
3)  The  Quarter  Century  Wireless  Asso- 
ciation 


4)  The  Dayton  Ham  vent  ion 

ELEMENT  2 
TRUE-FALSE 


True     False 


1)  Tom  Christian  Vi=l6TC  is 
the  only  ijcensed  ham  on 
Bermuda. 

2)  The  original  cubical  quad 
antenna  was  desi^gned  for 
Ecuador's  HCJB. 

3)  Don  Norgaard  W2KUJ  Is 
regarded  as  the  ''fat her" 
of  the  phasing  method  of 
generating  SSQ  signats. 

4)0wen  Garriott  W5LFL 
was  the  first  ham  to  op- 
erate from  Space. 

5)  Stan  Wright  WA2DCS 
was  the  first  ham  to  hear 
a  "G"  station  on  6 
meters- 

6}  Kenneth  B,  Warner  WiEH 
was  the  first  career  em- 
ployee of  the  ARRU 

7)  1AAW  was  the  first  US 
ham  station  to  be  heard 
in  Europe. 

8)  The  first  amateur,  two- 
way  communications  sat- 
ellite was  OSCAR  1. 

9}  At  one  time  the  ARRL 
was  based  in  New  York 
City. 

lO)W1AWWwas  the  first 
VH  F  re  peater . 


ELEMENTS 
FILL  IN  THE  BLANK 

1)  Horace  Martin  invented  the . 

2) was  the  first  Soviet  amateur 

.space  satellite. 
3)  The    first    officfal    ARRL   station    was 


4)Gugt!elmo  IVIarconi  was  assisted  in  his 
first  radio  experiments  by  his  brother, 
Marconi. 

THE  ANSWERS 

Element  1: 

1—1  He  was  awarded   I60meter  DXCC 

No.  1. 
2— 2  He   uses    BV2A   on   CW,   BV2B  on 

phone. 


A5TR0N  CORPORATION 

LARSEN  ANTENNAS  •  BENCHER,  INC. 

FALCON  COMMUNICATIONS 

Radio  Amateur  callbook  inc. 

Call  For  Low  Price 


33  MCKiniey  Ave.  w.  orange,  MJ.  070S2 

201-731-9506 


"MULTI-BAND  SLOPERS' 

ALSO:  DIPOLES  ft  LIMItED-SPACE  AHTEWNAS 

OutsI  Brvdingi  puf  lormanCo  Ol  W9INN  BnleiwiBE  is  woll  k  no^wpH  Nqh  Q^' 
-fi>y  niLiltttiAnd  BIG-£IGhl^L  rspQrlsl  Aulomatic  bandiSwilc^iir^^-^  V«ry 
low  SWR  -Cojii;  focd  ■  3kw  vow^t  *  Compacl  -  FULLY  AaseMBLEQ 
l4>  yau^  SpaCll^etf  cenlerlrequencre^hiban!!    ■   Easy  To  hnsljill  -  VoTy 

low  jaFOfil:^  ■  Complft!*  IrtSljuctlnni  -Y&Uf  personal  ctieck  t^coDle^j 

I'BAhl'D  SLOPED  -Ted  BO,'+Oh 30,  orZDM.. 

3^     -■  ■■         -1&&,aO.  40M  .. 

1-    *'         ■■       -eci.^flM     . 

3      "        NO*THAP  DIPOLE  -  160,  SO,  >1QK 
J     ■-        "      "  -=       -  ao,  fltmi 


^51i7Ef«r 

M  ft.    ■■.. 
40  11.     >• 
ion.  long 
95fl.    -■ 

9-0Af4D    SPACE-SA'i/EfH  DH'OLfi-IStt  ShKittJM  46Fl.k^j}fl 

*  Re  quires  MMlrterfanga  lunar  fflO.  40,  20, 15M  without  tumfi 


$  35    '■ 

i  71  -1 

t  5&   ■- 


SENO  SASE  for  complatA  dis-lailsol  Ih&SD  untf  CrLhar  unique  ^nla^^na^ 


W^INN    ANTENNAS  312  394.1414 

BOX  393-S      Ml,  PflOSPECT.  IL  ^005 6 


THE 


3_4  To  the  gratitude  of  DXers  everywhere. 
4— 2  Project  Moonbeam  they  called  it  in 

1953. 
5— 2ln  Jutv,  1939. 

Element  2: 

1  — False  Try  Mf cairn  Isfaod. 

2— True  Easy  to  build  but  hard  to  main- 
tain. 

3— True  A  helpful  contribution  to  the 
hobby. 

4— True  An  obvious  question,  but  we 
couldn't  leave  this  Important 
"first"  out  of  the  column. 

5 — False  British  hams  do  not  have  ac- 
cess to  6  meters. 

6 — True  The  first  of  many  to  fmd  a 
comfort atile  niche  in  the  Hart- 
ford, Connecticut  area. 

7— True     And  he  was  a  bootleg  operator 

fi— False  OSCAR  111  CSCARs  i  and  II 
were  little  more  than  space 
beacons. 

9— True     From  1917  to  1919. 
1 0— True     O  n  5  meters  I  n  1 932 . 

Element  3: 

1— VIbropfex  semlauiomatic  Keyer  (''bug"). 

2— Radio  Sputnik  1  (RSI),  In  1970. 

3_W1MK. 
4— Alfonso. 

SCORING 

Eiement  f. 

Seven  pojnts  for  each  correct  answer. 

Element  2- 

Three  points  tor  each  correct  answer. 

Element  3: 

Eight  pointy  for  each  correct  answer. 

How  did  you  do? 

1-20  points— BJank  mind 
21-40 points— Blissful  sleeper 
41-60  points— Dayd  reamer 
61-30  points— Man  with  a  vision 
81-100+  points— Dreams  are  made 

of  thIsF 

MAILBOX 

Thanlcs  to  WaKXP/9  and  N6DSA  for  no- 
ticing the  error  in  Element  1 ,  Question  2  of 
September,  1984*5  "Fun I"  The  offidal 
Conelrad  frequencies  were  640  and  1240 
kHz,  not  540  and  S80  kHz,  as  my  answer  in- 
dicated. And  no,  the  radio  in  my  '62  Chewy 
isn't  wronQj  although  HI  have  to  replace 
that  burned-out  dial  lamp^ 


WIREMAN 


1-800-433-W1RE 


FOR  ALL  AMATEUR  WIRE  &  CABLE 
Belden  &  Equivalent 

616-924-4561  (Mjch  &  Ragchew) 


CERTIFIED  COMMUNICATIONS 

41:^^  SOUTH  FERRIS,  f  RE'^OM    MICHIGAN  4941 
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THE  TU-1200  VHF/UHF 
RTTY  INTERFACE 

Of  a\\  the  modes  that  amateurs  operate, 
ttre  one  whfch  has  seen  one  of  the  most 
dramatic  usage  increases  in  recent  years 
la  RTTY  (radiofeietype).  This  upsurge  (n 
the  popularity  of  RTTY  can  l>e  correlated 
direct ty  with  advancements  \n  both  soErd- 
state  technology  ^nd  the  microcomputer 
Industry,  Many  of  theaarty  microcomputer 
experimenters  were  also  amateur-radio 
operators,  so  micrcts  were  In  the  ham 
shack  before  the  microcomputer  industry 
had  even  begun  to  explode. 

Hams  wefe  qutol<  to  realize  that  the  mi- 
crocomputer, with  its  many  ihterfadng  ca^ 
pabi litres,  was  Ideally  suited  for  use  in 
RTTY.  By  replacing  mechanical  gears  and 
reams  of  paper  with  Integrated  circuits 
and  video  monitors,  RTTY  was  able  to  mi- 
grate out  of  the  experimenter's  basement 
and  Jnto  the  casual  ham's  operating  sta- 
tion. Soon,  radio  magazines  began  to 
carry  many  advertisements  for  various  In- 
terfaces that  allowed  the  microcomputer 
and  ham-radio  transceiver  to  work  to- 
gether. Jt  was  these  Interfaces  and  the 
low-cost  microcomputer  that  ^ed  to  the  in- 
crease In  the  popularity  of  RTTY. 

J.  A.  Flesher  Co.  is  one  of  the  early  man- 
ufacturers of  computer/ RTTY  Interfaces; 
in  fact  their  TU-170  has  become  a  stan- 
dard interface  for  many  hams.  Their  latest 
RTTY  interface,  the  TU-12M,  is  designed 
spec  if  teal  ly  for  VHF  and  UHF  operating.  It 
Is  available  In  both  kit  and  wtred  form,  and 
I  recently  assembled  and  operated  the  kit 
version  along  with  Its  wired  counterpart. 

Theory 

The  TU-1200  connects  between  a  trans- 
ceiver and  an  RS-232  or  TTL-compatibie 
terminal.  In  the  receive  mode.  It  detects 
the  mark  and  space  frequencies  In  the  re- 
ceived aud^o.  The  mark  and  space  frd- 
quencies  are  converted  to  digital  signals 
which  are  outputted  to  the  terminal  using 
either  RS-232  or  TTL  standards  (deter- 
mined  by  the  terminal  type).  Once  in  the 
terminal,  usually  a  microcomputer  run- 
ning terminal-emulation  software,  the  dig- 
ital signals  are  decoded  according  to  the 
format  toeing  used  (i.e.,  ASCII,  Baudot). 
The  terminal  then  sends  the  decoded 
characters  to  a  monitor  or  printer,  depend- 
ing on  how  the  system  fs  configured. 

In  the  transmit  mode,  the  TU  receives 
digital  signals  from  the  terminal  and  corv 
verts  them  to  mark  and  space  audio  sig- 
nals which  are  sent  as  AF8K  (audio 
frequency  shift  keying]  to  the  transmitter. 
Either  way,  the  terminal  unit  must  deal 
with  digital  signals,  audio  signals,  and  a 
conversion  process. 

SpwcJficatlons 

The  TU-1200  measures  5-1/8  inches 
wide  by  1-3/4  inches  high  by  6  inches  long. 
TTiere  are  three  push-button  switches  and 
three  LEDs  on  the  front  panel.  They  are, 
from  left  to  right:  Power,  Send,  and  Nor- 
mal/Reverse.  {S^e  Photo  A.)  The  LEDs  in- 
dicate power  on,  sending,  and  receive 
data  available  (RD A}.  The  Power  switch  Is 
used  to  turn  the  TU  on,  the  Send  swFtch  Is 
used  to  put  the  TU  Into  the  transmit  mode, 
and  the  Normal/Reverse  swFtch  ^s  used  to 
fnvart  the  mark  and  space  frequencies.  Lo- 
cated on  the  back  panel  are  a  DB~25  fe- 
male connector,  a  ground  connector,  and 
the  power  cord  leading  to  the  I  included  il- 
volt  waJI  transformer. 

The  front  panel,  back  panel,  and  bottom 


are  dark  beige  and  the  top  and  sides  am 
gray.  The  unit  fs  aesthetically  appealing 
and  fits  in  nicely  with  the  rest  of  the  sta- 
tion. 

As  mentioned  before,  the  TU-1200  is  de- 
signed to  operate  on  VHF  and  UHF  fre- 
quencies.  Because  of  this,  the  design  and 
specifications  differ  from  those  of  termi- 
nal units  used  on  the  HP  bands.  The  TU- 
1200  is  compatible  with  Bell  202  tones;  its 
mart^  signal  is  low  (1200  Hz}  and  the  space 
is  high  (2200  l-1z).  Also,  the  unit  Incorpo^ 
rates  a  phase-locked-ioop  demodulator. 

A  PLL  demodulator  works  by  utilizing  a 
phase  detector  along  with  a  voltage-con^ 
trolled  oscillator  (vco)  in  a  feedback  cir- 
cuit. A  dc  feedback  voltage  is  generated 
proportional  to  the  difference  In  frequency 
t>etween  the  received  audio  and  the  vco. 
This  dc  voltage  will  change  as  needed  to 
adjust  the  vco  to  the  same  frequency  as 
that  which  was  received.  Therefore,  the  dc 
voltage  will  vary  as  the  Input  audio  fre- 
quency alternates  between  mark  and 
space  conditions.  This  varying  dc  voitage 
Is  then  filtered  and  amplified  to  produce 
the  required  mark  and  space  signals. 

There  are  several  disadvantages  to  us- 
ing a  PLL  demodulator.  One  Js  that  they 
tend  to  lock  onto  ttie  strongest  signal  in 
thetr  lock  range,  Often  ignoring  any 
weaker  stations  that  you  m^ght  be  trying 


to  copy,  Another  disadvantage  Is  that  a 
PLL  has  no  variable  tuning  indicator,  so  it 
must  be  tuned  by  ear  in  conjunction  with 
a  single  LED  which  lights  when  a  signal  is 
tuned  Ifi.  IHowever,  these  disadvantages 
are  not  important  on  the  VHF  and  UHF 
bands  because  of  the  lack  of  interference 
and  the  absence  of  crowded  conditions.  In 
fact,  the  PLL  works  very  well  on  the  VHF 
and  UHF  bands. 

Another  consideration  that  the  TU-1200 
takes  Into  account  is  the  high  baud  rates 
that  the  VHF  and  UHF  bands  permit.  The 
TU-1200  is  designed  to  send  and  receive 
signals  at  up  to  1200  baud  while  most  TUs 
can  go  up  only  to  300  baud.  To  permit  the 
higher  baud  rate,  the  TU-1200  uses  Bell 
202  tones  tn  which  the  mark  and  space  fre- 
quencies differ  by  1OO0  Hz  while  the  stan- 
dard shift  for  the  HF  bands  is  170  Hz. 

The  TU-1200  has  been  designed  very 
well  to  take  advantage  of  the  opportuni^ 
ties  available  to  amateurs  on  the  VHP  and 
UHF  bands.  However,  because  of  its  de^ 
sign  it  is  limited  to  the  VHF  and  UHF 
bands  and  will  not  work  well  on  the  HF 
bands. 

As  mentioned  before,  I  assembled  the 
kit  version  of  the  10-1200.  The  unit  arrived 
in  excellent  condition  and  a  quick  inspec- 
tion of  the  parts  revealed  that  everything 
was  in  order  except  for  the  absence  of  one 
nut,  for  which  a  replacement  was  easHy 
found.  The  parts  were  separated  by  type 
and  were  very  easy  to  account  for,  Ttie  iCs 
were  shipped  In  a  static-proof  pouch,  the 
resEstors  and  other  Individual  components 
ware  neatly  sorted  into  manlla  bags,  and 
the  case  was  carefully  wrapped  In  paper. 

Before  starting  the  actual  construction, 


Photo  A.  The  rU-t200  VHF/UHF  RTTY  Iftt6rfac&  from  Ff&shar. 


Photo  8.  The  com^lated  prtnteit  clfcuU  hodrd  of  the  kit  version. 


I  glanced  through  the  manual  and  found 
several  changes  noted  on  the  included 
correction  sheet.  Several  paragraphs  had 
been  rewritten  and  a  few  part  values  had 
been  changed.  One  change  is  related  to 
the  printed  circuit  board  included  with  the 
kit  (The  same  change  applies  to  the  t>oard 
In  the  wired  version  i  tested.)  Because  of  a 
PC-board  layout  error,  one  end  of  a  feed- 
back resistor  Is  connected  to  the  wrong  op 
amp  of  a  duai-op-amp  IC. 

This  error  causes  problems  with  the  op 
amps,  which  are  used  to  provide  normal 
and  reverse  mark  and  space  signals.  How- 
ever, the  error  is  easily  corrected  by  run- 
ning a  jumper  wire  on  the  PC  board. 

The  unit  took  me  One  evening  to  assem- 
ble.  The  assembly  went  smoothly  and  no 
problems  vi/ere  encountered.  After  the  as- 
sembly and  initial  testing,  all  outlined 
quite  well  In  the  manual,  came  the  calibra- 
tion of  the  mark  and  space  frequencies.  I 
used  a  frequency  counter  with  a  one- Hertz 
resolution  for  the  calibration.  fThe  v^lred 
version  comes  pre-adjusted  and  no  cali- 
bration is  required,) 

Once  the  calibration  was  finished  and 
the  board  was  mounted  in  the  case,  the 
completed  kit  and  the  wired  version  were 
ready  to  be  connected  between  a  terminal 
and  transceiver.  However,  because  of  the 
wide  variety  of  computers  and  radios,  the 
Interfacing  cables  are  not  Included  with 
the  TUs.  A  25-pln  male  connector  with 
hood  is  provided  to  get  you  started.  There- 
fore, the  next  step  in  integrating  the  TU 
Into  the  station  was  wiring  the  interface 
cables. 

Interfacing 

Before  starting  any  kind  of  wiring^  con- 
sult the  terminal/computer  and/or  soft- 
ware manuals,  the  transceiver  manual, 
and  the  TU-1200  manual.  The  TU-1200  can 
accept  and  send  both  R3-232  and  TTL- 
compatible  signals  through  the  DB-25  fe- 
male connector  located  on  the  back  of  the 
unit,  Find  out  whfch  one  the  terminal/com- 
puter wiii  accept  and  then  consult  the 
manuals  for  the  proper  wiring. 

The  connection  of  the  transceiver  re- 
quires two  cables,  one  connecting  to  the 
transmitter's  microphone  jack  and  the 
Other  to  the  receiver's  audio  output.  The 
TU  can  be  used  to  operate  the  transmitter 
PTT  If  the  current/voltage  restrictions  are 
met.  Otherwise,  an  external  relay  is  re- 
quired to  take  advantage  of  the  PTT.  The 
audio  output  can  come  from  the  phone 
jack  or  the  external  speaker  jack  on  the  re- 
ceiver. However,  there  is  no  provision  for 
monitoring  the  received  signal  from  the 
TU  Itself,  as  there  is  no  external  speaker 
Jack, 

TheTU  is  capable  of  communicating  us^ 
Ing  Baudot  as  well  as  ASCII  at  speeds  of 
up  to  1200  baud.  The  RTTY  software 
should  be  capable  of  utlfizing  all  these 
codes  and  speeds  If  full  use  of  the  TU's 
features  is  desired. 

I  wired  the  kit  version  of  the  TU-1200  to 
be  used  with  an  ID271A  two-meter  trans- 
ceiver and  Kantronics  Hamsoft  for  the 
TRS-ao  Color  Computer^**.  The  Hamsoft 
program  can  operate  only  at  110  and  300 
baud  using  ASCii  so  I  was  not  able  to  use 
the  high-speed  oapabittty  of  the  TU-1200, 
The  assembled  TU  was  wired  for  use  with 
a  Radio  Shack  TRS-&0  Model  100  portable 
computer  and  an  IC-02AT  handie-talkfe. 

Dperating 

The  most  difficult  part  of  the  evaluation 
was  finding  a  way  to  test  the  TU  under  ac- 
tual two-way  operating  conditions.  I  was 
not  able  to  locate  a  local  amateur  capable 
of  operating  RTTY  using  the  Bell  202  stan- 
dard. Because  of  this,  I  tested  two-way  op- 
eration of  the  TU  by  transmitting  from  the 
TRSeOC  to  the  TRS-SO  Model  1Q0  under 
various  conditions. 
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Tlifl  TU  acts  very  much  Ilka  a  regular 
telephone  oomputef  modern  in  half  du- 
ple)c,  so  I  connected  It  to  the  RS-ZSZ  port 
ol  ttifl  Model  100  and  used  t^e  Model  100'b 
butK-in  le4dconimunlcal1ons  program,  Be^ 
ceuee  of  thta,  however,  I  tested  ttvo  unit 
ofily  using  ASCII  code,  A  lest  rrteasage 
OOfiaiattng  of  ietfera,  numbefS.  and  oif^er 
ftymbols  wba  stored  irt  the  TR&BOC  for 
UM  durlrvg  eacli  transmission. 

For  ttie  first  trat,  I  cxmi figured  tM  two 
syst»ms  for  simplex  operation  at  aOO-baud 
ASCII  Immediately  after  typing  the  trans- 
mit command  on  the  TBS-dDC.  Itie  Send 
LEO  Oil  Itw  TU-1300  lit,  the  PTT  0*1  ttie  lO 
271A  tripped,  ei^  the  martc  and  spac4 
tpnes  coijfd  be  hear^  rapidly  a^tefnaiihg 
on  the  monitor  ^pQaker.  SimiUttan^oyflly, 
the  RDA  LED  on  the  other  irU'1200  Nt  and 
lt>e  Model  100'a  LCD  screefi  displayed  the 
test  message  as  It  was  receivod,  A  corrv 
pBfison  of  the  received  text  with  that 
transmitted  revealed  ttiat  no  errors  had 
occiined  during  transmission  or  recep- 
tton. 

Next,  I  changed  the  speed  to  110  baud 
and  iranamitted  tha  message  again.  The 
message  was  received  error-free  once 
more.  Now  that  l  was  sure  tha  TUa  ar^ 
other  equtpment  were  operating  proporly, 
I  tried  a  transmission  over  a  longer  dis- 
lance.  I  transmit  led  through  a  local  re- 
pAKter  at  300  baud  and  once  again  W' 
c«ihr«d  poflect  oop)^. 

Throughout  all  the  testing,  the  TUl 
wof^ed  perfectly  and  fv>  probioms  were 
encountered. 

Ttia  TU'1200  I9  a  useful  addition  to 
any  VHFrUHF  station.  Any  application 
wtilch  requires  the  transmission  of  targe 
arrH^unts  of  data  quickly  aj>d  efficiently 
would  berwf^t  from  the  hlgtv^poed  digital 
communieiiions  avaMab^e  from  this  unit. 
As  trie  many  new  people  \n  HF  RTTY  ml- 
gfaie  onto  mTY  In  the  VHFAJHF  bands. 
an  Increase  in  tlve  use  of  Bell  202  should 
oocur. 

Tn«  TU-iaOO  is  a  good  buy,  with  im  kit 


version  selling  for  S99.95  and  the  assem^ 
bled  for  St29.95.  1  found  the  people  at 
Flaaher  to  be  very  considerate  and  helpful, 
and  I  lt>oroughiy  enjoyed  using  the  TUs.  I 
BM  a  bright  future  for  the  T1i-I200  as  rTK>rB 
amateurs  loo^  to  lr>crease  lt>e  cttpabitity 
ot  Ihe^r  Fmy  stations  on  the  VHF/UHF 
tMfida  for  use  wllti  htgh^peod  satellite 
communications,  computer-controlled 
nvaiiboxea,  HTTY  r»ts.  etc.  The  TU-1200  Is 
anothef  steo  in  the  continuing  evolution  ol 
amateur  radio  and  digital  communica- 
tions. 

Fof  mom  informatloft.  ramtact  FlislMr 
Corp.  PO  Box 976v  Topeka KS G6601: (913y 
234-0190. 

Jonathan  L.  Mayo  KR3T 
Madli  PA 

HAM  DATA  I^ROGRAMS  FOR 
COMMODORE  COMPUTERS 

Some  ham  shacKOi  ^re  neat  and  orderiy, 
but  I  have  a  suspicion  that  many  of  rhem 
are  like  mine— an  unfinished  prolect  hare, 
a  piece  of  coax  there.  Somewhere  buried 
In  the  rubble  is  a  logboolc.  You  remem- 
ber—It's one  of  those  things  you  used  to 
be  required  by  law  to  keepl 

This  haphazatd  approach  to  ham  life  Is 
OK,  at  least  until  you  decide  you  want  to 
anter  a  contest  or  wqirfc  toward  one  or 
rr»Ofe  awards.  Then  it's  lima  to  drag  out 
the  paper  and  pen.  perhaps  a  few  s^^ae^ 
boxea  for  the  OSL3,  and  make  a  commU' 
ment  to  order  in  your  shack. 

Computers  seem  made  for  people  who 
hate  paperwodt.  Sure,  ttwy  can  gerverale 
paper  copies  if  you  want^  but  Iri  the  meen- 
time  everythir^  is  stored  In  mtcroscopl^ 
caiiy  small  elactrons  that  r^pofid  only 
wfwn  you  ash  ttiem  to- 

TT\efe's  a  multitude  of  logging  programs 
available  for  the  Commodore  computers 
One  of  the  best  is  the  Super  Log  seiles 
from  IHam  Data.  There's  something  here 
for  everyone,  whether  you  own  a  VIG^^ 
only  3K  of  expansion  or  a  Oommo- 


dore  64.  Of  course,  the  mora  memory  you 
have  available,  the  more  OSO  Information 
you  can  deal  with  at  one  lime. 

The  p>erticu^ar  package  t  use  Is  called 
Super  Log  tV  ar>d  is  available  on  d^sk  only. 
It  cen  be  used  on  the  VI&20  with  a  minh 
mum  of  8K  of  expansion  or  on  the  $4.  Tfie 
features  of  Super  Logs  II  and  III  mti  in- 
ctuded. 

So  what  does  123.98  for  Supe«  tog  tV 
get  you?  Starting  with  a  basic  log  entry, 
Super  Log  IV  will  compile  an  ongoing 
Worked  All  States  summary  and  a  com- 
plete DXCO  sunvnary.  Provisions  are  even 
Included  for  addir^  new  countries. 

Sorting  is  a  task  that  computers  handfe 
well;  With  Sup«r  Log  you  can  read  o?  print 
your  log  by  bami  or  by  date,  fir^d  ail  the 
contacts  you've  had  with  people  named 
Jim  (a  good  rrameH,  or  any  other  unique 
field  In  the  log  entry. 

Should  you  find  yourgslt  on  the  pi  leu  p 
end  of  the  contacts,  Super  Log  nviil  print 
QSL  iabeis  for  you  with  all  tha  necessary 
information  for  a  valid  confirmation.  AH 
you  do  is  stick  them  on  the  cards  F 

The  program  is  broken  into  segments. 
Many  of  the  special  features  require  that 
the  log  be  saved,  the  new  segment  loaded, 
and  the  tog  reentered  before  continuing. 
This  can  be  somewhat  tnconvanleni,  but  it 
at^Ows  greater  vefsatiilty  within  the.  mem' 
ory  limitai^ons  of  your  machine.  I  want  to 
make  It  clear,  thougti,  that  the  normal 
logging  program  Is  seM-contained  and 
doesn't  require  this  maneuverlr^. 

Regardless  ol  whelhor  you  are  using  a 
logging  program  for  hams  Of  recipe  files 
lor  live  kitchen,  computers  are  very  picky 
at?out  how  things  are  designaled.  ^ou 
cannot,  for  eKampte^  log  some  entries  as 
being  on  the  7-MKz  t>and  and  others  as 
being  on  40  meters  and  expect  tf>e  pro- 
gram  to  find  them  all.  Similar  care  must  be 
taken  with  state  and  country  designs- 
I  Eons.  Tills  llmltatjon  Is  noi  peculiar  to 
Super  Log;  it  is  a  result  of  computer  tech* 
rtoiogy. 


if  you  are  looking  for  some  specific 
humber^t  the  &64  version  of  Super  Log  IV 
will  handle  5i^  files  at  a  lime.  A  new  ver- 
sion handles  2000  entries  per  disk,  but  I 
haven't  tiad  a  chance  to  try  that  on«.  On 
the  other  end  of  the  si^ala,  A  VIC  with  8K 
Of  expansEon  can  handle  @Q  fites  at  one 
time. 

Are  you  malhty  i  cofitestef?  Contest 
Log  Is  designed  to  handle  both  SwMgl- 
stakes  and  Fietd  Day  in  appfovad  ARRL 
lomiaL  For  other  contests  tfitte  is  a  vefy 
versatile  Unlvefsal  Worldwide  Log  where 
you  define  ifm  categories.  A  dupe  ct^ecker, 
a  rftecessity  fof  contestera.  'm  bullitHh.  A 
twenty-four-tKHjr  clock  is  displayed  on  the 
screen  at  all  times.  Serial  numbers  are 
generated  for  you,  too.  Tve  used  this  one 
"under  fire"  and  It  does  a  good  |ob. 

Contest  Log  it  has  recently  been  tntro^ 
duced.  it  gives  the  2000-entry~per-disk  ftex- 
Ibliity  of  Super  Log  V.  1  was  happy  to  break 
the  1000  mark  in  Sweepstakes) 

Tha  programmer  behind  Ham  Data  soft- 
ware  Is  Chip  Lohman  NN4U.  He  has  taken 
a  lot  of  tima  to  create  a  good  producL  He 
also  listens  to  feedback  from  his  cus- 
tomers and  has  Incorporated  many  of  the 
suggestions  submitted  by  them.  Ham 
Data  is  proud  ot  their  customer  service, 
and  rightful ly  so.  Tt\sy  are  good  people  to 
do  business  with. 

Ham  Data  also  sells  sffverml  other  pro- 
grama.  Though  not  review#d,  F>topagftllon 
Ch^rt,  Antenna  Design,  and  Computer 
Morse  (trained  a^e  also  av affable 

Now,  U  you  will  excuse  me,  1  need  to  get 
ready  for  the  VHF  contest  (jjt's  see  now, 
there's  the  two-meter  amp— I  Ihink  the  432 
t«am  is  stilt  in  the  air.  Hmmm.  where 
did  I  put  tt>e  Super  Log  disk .  1  know  It's 
here  somewhere! 

For  more  information,  contact  Ham 
Daia,  3331  ByOfoOk  Lanm,  Woodbrtoge  VA 

Jim  Qrubbi  K9EI 
Spffngtltld  IL 


ETTERS 


[ 


GOTm 


A  oorwarsaiiori  or^  2  meters  ttie  other  nigfrt 
prompted  me  to  wrtte  yixL  in  the  past,  as  Vm 
sure  you  remember,  you  t^ad  to  demonstrate 
yoyr  sending  abdirty  wtisn  taking  the  CW  &l- 
am.  For  tNs  you  could  use  the  FCC  fumistwd 
key^  or  yarn  own.  Why  not  ttie  s^ne  option 
for  reoeivirfg  CW? 

You  ooukj  use  a  mfcfophgnB  Inning  a 
sample  9dlu8tM!/i9  tone  demodulator.  TNs 
woiM  In  turn  feed  a  small  computer  with  a 
CW  program.  Of  course^  you  wouki  have  to 
rememt)er  an  e)(tenslon  cord  to  plug  every^ 
thing  In!  il  would  prove  ttrat  not  onty  can  you 
oopy  CW,  but  ttiat  you  can  work  with  statecf^ 
Ihe^rt  equipment 

I  do  on)oy  ?3  very  muctr.  f<eep  up  ttie  good 
OOnatruction  articles! 

John  L  Winkler  WB3GPY 

WeltslKirD  PA 

(Hcwaid  lOCKB  put  him  up  lo  It) 
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FUDDY-DUDDIES 


Your  editorial  In  the  Dece-mber,  1964.  is* 
•ue  of  73  Is  right  onl  Although  I  may  bn 


guilty  of  some  of  these  things  around  the 
edges,  it  is  exactly  what  I  have  been 
preachir>o  on  the  air, 

On  the  air  with  many  of  my  longtime 
Irlends  1  rrtalce  no  Isones  about  what  ts 
riappening.  i  tell  them  that  H  Is  not  the 
young  r^lo  amateurs  that  are  screwing 
up  ttie  barMis.  Just  listen  anywtwre— aJt 
the  old  fudily^u<klies  are  tt>e  or»es  with 
their  gain  controls  and  compressors  and 
fifials  cranked  all  the  way  to  the  right.  The 
okJ  fuddy-duddies  are  ttie  or>es  that  act  as 
If  tf>ey  never  t>eard  of  VOX. ,  .we  can  them 
the  ^over-toiTou  gang."  The  old  fuddy- 
duddiea  ramble  on  and  on  and  rievef  think 
about  iDlng.  If  someone  trieis  to  modify 
their  bad  habits  Of  Crummy  signals,  they 
are  the  first  to  tall  you  tiow  long  they  have 
bMh  licensed  or  that  the  receiver  is  at 
fault. 

Try  to  talk  about  design,  constructioftt 
nam  Idtas,  computers.  AMTOR,  or  pack- 
et—the fuddy-duddies  tell  you  to  move 
somewhere  else.  They  are  the  same  ones 
that  ware  united  against  two-meter  re- 
peaters. They  now  are  the  ones  timing  out 
Ihe  repeaters  without  even  giving  their 
call. 

Now  for  a  brighter  side:  Listen  to  the 
young  hams  (yes,  there  are  fewer  and 
fewer).  They  ere  the  ones  that  are  coming 
up  with  stat&^f-^e-a^  Idflias-  Where  do 


you  find  them?  On  the  two-meter  re- 
peaters. Very  refreshing. 

Anyone  with  an  ounce  of  brains  can  see 
where  amateur  radto  Is  headed,  It  almost 
seems  too  late  now.  i  wish  that  your  edh 
torials  would  be  requtr&d  reading  for  every 
so-called  old-timer. 

Don  Jotinson  WOAAQ 
Esparto  CA 


DOWN  TO  EARTH 


m 


I  loved  your  afticle,  "Transistors:  A 
Biased  Approach '  fOecember,  l9Si,  and 
January,  1965).  Having  had  a  formal  elee- 
irlcal  engineering  education,  concen- 
trated on  theory,  1  appreciate  tfie  down-io- 
earth  explartations.  The  rules  of  thumb  am 
moat  hefpfut  in  stalling  any  design.  J  hope 
to  see  an  artjcte  or  two  on  simple  amplifier 
d^iign  in  the  future. 

Guy  lletrocavieH 
Morrta  Plains  NJ 
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BATTLE  PLAN 
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I  just  passed  the  Novice  test  and  I  found 
my  Instructor  to  be  unreasonably  lenient. 
I  wondered  why.  and  thought  that  maybe 
since  amateur  radio's  popularity  ha  &  de- 
clined, my  Instructor  wanted  to  pass  me  to 
enlarge  the  numtwr  of  hams.  The  najct  day 
I  read  your  editorial  and  found  that  I  was 
dghtH  1  was  introduced  lo  fh^  cancer  of 
amateur  radio.  Tliere  aren't  enough  new- 
comers, and  therefore  you  (now  I  can  say 


we)  are  at  the  mercy  of  the  FCC— which 
needs  our  valuable  radio  space.  Weii^  the 
work  Is  cut  out  for  us.  I^lew  members.  The 
FCC  will  not  take  away  our  radio  space  If 
w©  grow  In  numbers— or  at  least  that  is 
the  last  hope.  I  hate  to  say  iasi  hope,  but 
that  Is  ttie  way  you  oid-timers  ire  thinking. 

YeSp  I  am  17  years  old  and  Morse  code 
is  the  main  reason  I  got  interested  in  ra- 
dio.  If  I  want  to  use  phone.  I  can  pick  up 
the  telephone  and  call  Uncle  Ijrry  In  Oofv 
F>ecticuL  i  am  so  attracted  to  Morse  be- 
cause when  I  cail  CO  arid  i  gel  a  reply  from 
W1XXXX.  I  aar  ^'wow.  Vm  talking  to  some^ 
one  way  up  In  the  northeast,"  I  feel  that 
excitement  every  time  I  call  CO. 

You  know  how  I  got  started?  I  saw  dusty 
ectutpmefit  In  our  high  sctwil  in  •  small 
room.  TTve  electronics  teacber  is  a  Niiviee 
and  helped  me  out  and  here  t  am. 

So  this  Is  the  tutt^  plan— Publicity,  I 
never  knew  hams  were  still  around  until 
tiie  teacher  told  me! 

Publicity  and  the  numbers  of  people  It 
can  create  will  save  us  from  the  FCC.  Yea, 
I  am  going  to  do  my  part  at  my  school  to 
recruit  my  share.  How  about  you? 

Jon  Sinclair 
Aittana  OH 


MASS.  CLASSES 


J 


The  19^79  Amateur  Radio  Association 
will  sponsor  evening  cl assies  for  those  \n- 
terested  in  obtaining  a  Novice-.  Techn^ 
clarv,  or  (BeneraKlass  llcen»e,  t>eglnnlng 
on  March  19,  19f^5,  at  Chelsea  High 
School^  Chelsea,  Massachusetts.  The 
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cost  wfll  be  minimal— class  materials 
only.  For  more  Information,  contact  the 
19-79  Amateur  Radio  Assoc iafion,  PO  Box 
171,  Chelsea  MA  02150.  Please  enclose 
your  phone  number. 

19^79  ARA 
Chelsea  MA 


[ 


SAY  WHAT? 


You  asked  for  ore  reason,  one  convinc- 


ing reason  why  CW  is  the  most  efficient 
use  of  our  crowded  radfo  spectrum. 

To  convince  high  schoolers,  simpfy 
don't  tell  them  about  phone  until  sfter 
they're  Novices— then  let  the  cat  out  of 
the  bag. 

Japan's  h^gh-tech  boom  has  cultural 
roots  as  well  as  no-code  roots.  The  suicide 
rate  there  is  very  high. 

I  want  to  start  a  club  at  our  high  school. 
Any  Ideas? 

Donald  E.  Fresh  N9aAMm«WAf1 

Uimar  CO 


Yep,  and  the  teenage  suicfde  rat&  in  the 
US  is  one  of  the  highest  in  th&  world — 
prob&bfy  another  area  amateur  radio 
cQuid  have  made  a  difference. 

Your  pian  for  tteeping  it  a  secret  that 
Novices  aren't  af lowed  to  use  v<xice  might 
be  difficult  to  imptefnenl  Of  course,  if  we 
sticii  to  those  with  an  IQ  of  under  50  we 
have  a  oh&nce — hut  then  the  prospect  of 
increasing  this  contingent  is  di'$mayif}g  to 
contemplate.  We  at  ready  have  far  too 
many  of  this  group  on  our  bands  Jamming 
nets,  jamming  repeaters,  and  making  our 
CB  bands  Sound  like  oases  of  calm. 


Every  time  t  read  a  ietter  from  some 
ham  worried  about  the  ham  bands  being 
made  worse— HHe  the  08  l>ands—l  f^now 
he's  a  knee-jerk  ierk  who  hasn't  /jsfenetf  to 
either  a  ham  band  or  CB  in  years. 

If  you  want  to  start  a  ham  ctub  in  your 
local  high  school.  I  suggest  you  meet  with 
the  prlncipei  end  point  out  the  benefits  to 
the  students^  I  suggest  you  plan  ro  have  it 
during  school  hours  so  you  aren't  up 
against  busing,  after-sohooi  sports,  and 
union  overtime  requirements  for  teach- 
ers.—Wayne. 


ENGIfMEERIIMG   COIVSULTirdG 

IPUTRODUCEe 


TOUCHTONE"'   DTMF 

to  RS-232-C 
300  BAUD  INTERFACE 


IMP'I 


TQIICHTONII 

•  llftB  yqur  comiput«r  Ui  dftCodB  DTIWtP  touchtantB, 

•  Retejvfi  ail  16  digits  as  fast  as  they  can  be  tr^risrFiitted 

•  E  a  sj  I  y  p  rog  ro  m  yo  u  r  conn  p  u  ter  i  o  B*  SlC  to  decod  e  m  u  fti  - 
dig  it  "etrings".  display  digits,  sound  alarms.,  observe 
secret  codes.  contfQf  relays.,  rernatE  base 

•  Simpiieto  usEi  lust  provide  +1?  VDC  and  eudjQ,  hook 
iwo  wires  to  the  nS-232-C serial  tnputon  youi'tompu- 
Eer  enter  a  simpJeOASiiC  prpgr^irrt  and  begiri  to  decade 

•  SampJe  BASIC  progj^am  and  m&tr'UCtions  mcfuded 

Model  DAP-l  i-iBcpae  M  fan 

W»red  and  Tested 

Includes  sbipp^ing  USA.  Qai  sddrei^^fes  miil  B*^,- 
VISA  gnd  MasterCard  accepted,  or  setid  c+ieck   M  D   to 


ENCillS»EERINC3  CONSULTINQ 

683  CAIStDLEWOOP  ST,.  BDEA.  CA  aCSQt 

714 /B7i-iioae 


f*  i: 


DTMF  Receiver  Kit         •  Comthlete  DTWF 

Recejver  [SS  I  301 } 

•  Receive  alt  1  B  stan- 
dard DTMF  d-igits 

•  ^Jlq  front  (fnd  fjfters 
needed 

•  Output  either  flexor 
BCD  format 

CMOS  low  power  (2gma  #  12  V.D.C] 

E*celli*nt  speech  immunjty 

Includes  3.S8Mhz  crystal  22  pin  I. C- socket,  reSfstar 

and  capacrtors,  data  sheet,  $ghennatics 

"Dtgit  Valid"  d:etGcrjon,  "OV'goes  high  aftera  vahd 

tone  pair  is  sensed 

Make  your  own  "SELLCALL",  repeater  decoder,  etc. 
Quantity  discounts  avaslable 


Includes  shipping  USA 
(Add  6%  CA  addrGssJ 


««nia  CHECK  OR  MOIMEY  ORDER  TOi 

EMGINEERINCS  CQtMSULTING 

BS3  E:AIUDi.EWC3aD  BT„  BREA,  CA   9B6ei 


$15 


DTMF  DECODER 


$15 


The  LJM2RK  decoder  kit  converia  your  receiver  into  a 
spec  la  t  receiver  or  conlroL  When  s  uaer-^elected  time- 
tDne  CDmbination  is  received,  the  output  provides  a  relay 
control  for  actjvaling  speakers  or  other  devices. 

INPUT:  Audto  from  1  ran $c elver,  acanner,  elC- 
OUTI>UT:  SPST  (N.O,)  relay. 

FEATURES;  Single  or  dual  tone&  adjustable  over  Ihe  16 
digit  Touch  Tone  r^nge  ♦  Adjustable  response  lime  • 
Rela:y  ootpul  •  Manual  or  auto  re$ct  •  Single  lone  ON 
latching  with  different  single  tone  reset  OFF  •  Operales 
on  12VDC  •  Enierfacing  of  multiple  boards  for  multhdigil 
sequential  aclivalion  and  reset. 

APPLICATIONS:  Cafhup  syslem  •  Repeateror  commer- 
cial conlrola  •  Etc.  Ilmtled  only  1o  your  imaginalton    • 

LJM2FK  decoder  kit  includes  a! I  component,  relay,  and 
P.C  Board.  .  . .  S15  plufr  $1.50  shipping, 

LJM2RC  enclosure  kit  includes  molded  case,  speaker, 
inpul  Cable.  ■  -  -SS  plus  £1.50  shipping. 

For  information  and  to  order  write: 

THE  METHENV  CORPORATION 
2Q4  Sunrise  Drive,  Madtson.  tN    47250 


ENOINEERfNG  CONSULTING 
IMTROOUCEB 

■REMOTE  A  PAD''' 
MODEL  RAP-1 

2  FOUR  DIGIT  DTMF 

DECODERS,  PLUS  16  DIGIT 

KEYPAD  CONTROL 

TUNE  THi  WORLO  FROM 
VOU  R  HAM  DH  E  L  D  V  H  F/  UHF  RADIO 


♦  Audtb  inneB  frnm  any  sdufCt.  a  Mi  tonvaf  tad  to  snud  5taw  swiithea  whjch 
criFiLfcii  arsv  IS  digl!;  te^pacf  erf  i  rAdiD  ar  ottiBf  devi&ei 

*  Same  Biflmjvlea  yCiii  tan  coistrol  i  nc  •iMin  ift6  Pfo  -Sea  rDh.''  Rntator  [notintn  Ei*nm 
fflmptisly]  tdOM  lC-701  QT  I  COM  IC  £^11  wrten  uHing  tne  AM  E  contrnller. 
ICCM  7950  1 751 ;  A^dan  PCS  4000.  hantfhijJd*  »ucifi  aa  Vaa&u  FT-2D6: 

FT  ?Q9.  ICOWl  I C •  09 AT  *na  many  lUDre 

*  Anytfiifg  yau  cant  da  jnpnu^Hy  w"Lh  yDUr  IS  iJigit  1(B¥P3?).  U'l;  I^AP-i'  *(l|  sto 
TifmfjCBly  u5if*0  aiUdi?>  Couth  Lonea  tfom  any  Source 

•  Th-Q  jrouf  a\q\\\  prag^r0i^rn?ihilBi  arx^^^  ;:Ddeg  are  uaacl  to  opc'flC*!  r-aha^a  or 
Dtt^r  orv'Qif  l^fi^tiuris. 

•  LED  :ivi^aiiiit  Matua  indicauira  and  iTUHnentBrr  iplue 
7;^^^dy  gtntE  di^.^fx'jcr  QuLpuia  are  provided 
??  QtJ-id  pm  i-ant  Kdj^H  (icnnfettdf.  JB  {Jift  tfiiJ  sdckei  and 
f'lbbon  cable  a-^E  suDoliea 

An  CMClGl^uM  piTwiirdrtiin  [I^dsr^al .  S.&I  201  Deeodar 
HduktiginiMres  \A  ■T3rt<gand4  MMum^Bj  ir,  parHilelwith 

ihR  qifj^Lirtg  k9=ypMd  tit  U^a  Hidid  ytiu  wiah  lO  tDratPQl  TB- 

motfllv  Canncict^ucilinlJ-Qmany^iHir'tia  \P  •rolt^  P.C  and: 
wan  ir*  hi  eontrvl- 

1  ha  dual  4  iJigit  decoders;  ^i|(  turn  ^ur  link*  On  and  OlT 
u&ir,g  ifa<iir  pragr?in-mn bliJ  acTics-s  codjf 
DS'Lai'ed  mjorfijce  liio^rn-^i;  {ini:^  in-s.Lru^'Ui.]i\&  ihCludud 
wi%ti  ptii'tFiusa.  tni^ii'aLb  cabla  tor  Cra-SearcH'  $9  3^ 
[[Hutja  m  ace  EockeLji 


Model  RAP'I 

$149.95 

'R«not«  A  Pad'' 

Remdte  contror 

interface  board 

and  DTMF 

decoder, 


■  COM  IC-OSAT  USER*S 
('AUDIO  BLASTEn    "MOOULE 


Mbdu-le  in&Lai!&insi.3B  U^b  radio  m  ID  minutEi 

HuaBiE  aud^D  ta  noshrlj!  1  waW* 

Ldw  pOrtCT  dram  (4mg  ECijnO-t>vJ 

Goiinplsie  E-iap  b^  atap  metructibn*  mcSLidMd 

C<nrBc.t5 Etia  Low  audnj  probJeml 

Drn^i;  *M[ei'riaH  spcsktri;  to  furU  valuirt?. 

Bi/gt^  Signals  ■^\th  in#  deviatkini 


Mom  AvBilAblfl 


1^  "NJ  ^ 

Mddel  A&-1     $1  9.35 

PriEtR  tncludes  postage  and  handling,  U.S  A  CA  res.  add  S% 


Sii-iy-i  (:f5K:i:k  GP  iTifjiTi^Y  «rdf!r  in 

ENGINEERING  CONSULTING 

58aCAiUDLEW0aD5T..BREA.CA  9a621 
(714]  B71-5009 
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Marc  L  Leavey,  M.D.  WA3AJR 
6  Jenny  Lane 
Pikesvifle  MD  21208 

Somebody  aaked  me  the  other  day, 
"Jual  what  do  you  cover  In  'RTT¥  Loop'?" 
Short  of  the  obvious  answer,  radtoteletype, 
I  paused  for  a  moment.  The  view  I  have  tiad 
of  this  column,  and>  I  hope  you  have,  too,  ^s 
that  we  look  at  the  whole  spectrum  of  dig- 
ital communication  over  amateur  rad^o. 
Ttits  month,  In  fact,  we  shall  see  two  differ- 
ent facets  of  the  picture. 

A  few  months  ago,  we  d^scuesed  AM- 
TOR,  ttie  UTTY  ischnkjue  which  allows 
mrw  cheeking  on  a  ffroup  ot  several  char- 
•CMrs  at  a  time.  WItti  iutomatic  requests 
fof  retran£m^s$JOn  In  tfi6  txm  of  ^itck^ 
AMTOR  can  often  pel  t  Ttm^i^ge  through 
In  cofKfftlons  which  would  prevent  the  ex- 
Chvige  of  conventional  Km  informatioii. 

Wtvam  AMfTOn  operates  on  a  morsel  of 
a  few  characters  at  a  t^me,  there  is  an- 
olhsf  technique  growing  In  popularity  that 
takes  a  different  approach  to  em>f  correc- 
tlon.  To  aee  what  I  mean,  let 'a  lake  a  short 
tatemi  detour,  then  return  to  the  main  drag 
In  a  t>it. 

Those  of  i;s  In  the  computer  world  have 
all  been  acquainted  wHh,  either  directly  or 
by  reputation,  various  bulletin-board  ser^ 
vices.  One  of  the  prime  I  unctions  of  the 
bulletrn  board  is  pfogram  and  texf  uplqad- 
IntQ  and  downloading,  thai  In.  the  transfer 
of  matehaJ  betwetin  IHie  uSAf  and  the  host 
computer.  Eariy  attempts  at  transfer  of 
etraigtit  text,  much  in  the  way  of  "convefH 
liooal"  RTTY,  often  were  thwarted  tsy  the 
occaskmal  bH  t>ungied  by  the  comiDuni- 
Cations  circuit  Now,  when  you  are  send- 
ing a  m^tsage  or  chewing  the  rag  on 
RTTY,  ctianging  one  totter  may  t>e  little 
more  than  an  inconvenience.  Even  If  the 
message  said  MOVE  Instead  of  LOVE,  you 
could  probably  figure  It  out.  However, 
when  transmitting  a  program,  auch  an  er- 


rof  coulil  cause  probleins  ranging  from  a 
Basic  progfam  rtot  running  to  a  machine- 
language  program  branchlr^  into  a  de- 
stnK:tive  sequence.  Thus,  some  means  of 
error  checking  was  needed. 

TTie  system  devised,  and  commonly  in 
use  to  this  day,  was  Ward  Chri*tensen's 
XMODEM  protwoL  In  thls  Scheme,  the 
data  la  sent  In  groups  of  138  bytes.  Each 
block  of  data  Is  prececied  by  a  block  num- 
ber arul  followed  by  a  byte  called  the 
**checkaum,"  representing  a  simple 
mettKxS  of  error  correction.  If  the  receiving 
station  dqes  not  receive  the  correct  blocks 
In  order,  o*  if  the  checksum  It  computes 
doea  not  agree  witti  rhe  one  sent,  then  a 
repeat  Is  requested  The  system  fias 
undergone  reftnemefits  since  Ha  incep- 
tion, but  the  basic  principle  remains  the 


An  analogous  scheme  has  bean  da- 
vised  to  move  data  over  radio  circuits. 
Called  pecker  fs<tio,  this  technique  orga- 
nises the  data  into  discrete  packets  which 
have  Integral  addressing  and  error-check- 
Ing  information,  much  as  the  Christenaen 
XMODEM  blocks  do.  Each  burst  of  data, 
called  a  "frame,"  contains: 

•  an  opening  flag  byte 

•  an  address  field  containing  the  ad^ 
dress  of  the  originating  station,  ultimate 
addressee,  and  any  repeaters  nqutred  tn 
between 

a  a  control  field  which  idenuries  trie  tyt>e 
itata  contained  in  the  frame 

•  an  information  fietd  containing  up  to 
2S6  t>ytes  ol  data 

•  an  efTor-checklng  field  using  itie  Cyclic 
Redundancy  Checit 

•  an  erKlir>g  flag  byte 

Those  packets  are  sent  by  RTTY  tecfv 
nlques  and  are  now  in  use  In  many  areas 
at  speeds  of  up  to  1200  baud.  F  have  spo- 
ken with  some  local  amateurs  Involved 
with  packet  who  assure  me  that  tech- 


niques SKist  that,  soon  enough,  wilt  Irv 
crease  the  speed  b^  at  least  a  factor  of 
four.  It  not  morel 

We  wtti  have  more  on  packet  raijio  ^n  Fu- 
ture months.  It  promises  to  be  as  revolu- 
tionary as  it  sounds  to  orvthe-^r  digital 
com  m  u  nicar  i  orv 

Now^  as  they  woiiid  say  atK^afd  ihe  £/k 
t^rpfiss,  hard  to  port  and  change  course 
to  6504  maik;  2,  Or  scKnethirvg  tike  that. 
Over  the  yearn,  most  regular  readers  have 
become  acquainted  with  my  love  affair 
with  the  Motorola  68XX  sefiea  of  micropro^ 
cessors.  My  latest  love,  of  couraen  has 
been  the  Tandy  TRS-dOC  Color  Comput- 
gfTM  ji^is  6d09  based  computer  has 
capabilities  far  beyond  slmilarty-prlced 
microcomputers,  only  some  of  which  have 
been  yet  feallzed.  One  of  the  key  differ- 
ences between  the  CoCo,  as  It  is  known, 
and  iar^ger  6809  systems  is  the  tack  of  an 
expansion  bus  Well  a  riew  arrivat  here  at 
WA3AJR  has  done  much  to  cofrect  thai 
deficit. 

Tine  OC  Bua.  a  product  of  PBJ,  Irtc..  is 
an  evpanston  bus  for  the  CoCo  that  allows 
up  to  siK  boards  to  be  plugged  into  the 
CoCo  at  one  time.  These  boards  might  be 
game  cartridges^  disk  controflefs.  serial  or 
parallel  pons,  reei-lime  clocks,  additional 
n>emory,  or  what  have  you-  H  features  full 
buffering  of  all  signal  lines,  RFI  reduction, 
software  selection  of  any  slot,  with  slot- 
independent  boards,  such  as  ports^  avail- 
able at  all  times,  and  a  built-in  power  sup- 
ply. The  availability  of  a  power  supply 
means  that  the  newer  CoCo2  will  work  with 
older  accessories,  which  require  the  -  12 
volts  that  the  CoCo2  does  not  provide. 

To  date.  I  have  used  the  C-C  Bus  with 
several  ottier  PBJ  boards,  including  their 
^^al  inteitace,  parallie^  jinterface,  real^tinve 
cJocli,  ar^j  full  BO  ic  24  terminal  boa/d.  I 
have  rwi  had  enough  time  yet  to  leil  you 
atXMjt  each  ar^J'  every  tiqafd,  bat  I  will« 
sooner  or  later.  Not  only  that,  but  the  ca- 
peMltfles  ol  these  tjoards  are  such  thai 
Itiey  appear  to  lend  themselves  very  nicety 
lo  the  design  of  RTTV  programs. 

GoCo  owners  might  do  well  to  drop  PBi 
a  note  at  PC  Box  613,  N.  Bergen  NJ  07047, 
and  tell  them  that  you  would  like  more  In* 
fonnatlon  on  the  OC  Bus  and  other  cards 
you  read  about  in  "RTTY  Loop." 


Rememt>ering  that  I  write  this  column 
aliout  two  to  mree  months  before  puhiica- 
tkKi,  I  can  now  comrr»ent  on  some  of  Itie 
responses  I  have  been  receiving  to  my 
questions  on  RTTf  programs  in  use  with 
varkjus  compute*  systems,  Wowt  Thei« 
certajnty  ts  a  variety  My  hope  is  to  accu* 
mglate  data  for  a  tew  mofiths,  then  try  to 
compile  what  i  ham  collected  Into  Sdme 
semtitance  of  order  for  presentation  to  yotu 
For  those  who  came  in  late,  I  am  interesled 
in  what  types  ol  Interfacing  those  of  you 
running  computers  on  RTTY  are  using, 
both  hardware  and  software.  To  keep 
things  straight,  I  have  asked  for  one  com' 
puter  system  a  month,  but  it  is  not  too  late 
for  those  whose  systems  have  been  men- 
tioned before  to  offer  their  two  cents.  To 
date,  in  January  I  asked  lor  users  of  Tl-SOyf 
4 A  computers  to  drop  me  a  note,  in  Fetiru- 
aiy  for  Apple  ll/ll  +  /Ue  and  clones  users'  in- 
put, ami  last  monlti  tor  Commodore's  VJC- 
20  and  C-64  owners  to  write.  This  monlti, 
let's  hear  from  an  the  TRS-80  Z-80  crowd, 
that  is,  the  TR&ao  IMode^s  IJII,  aiid  4.  As 
tor  the  rest  ol  you,  hang  on  and  Til  gel  to 
you  in  due  time.  Alt  i  ask  is  that  you  drop 
me  a  short  note,  card^  or  whalever  teiling 
ms  wtiat  kind  of  computer  you  are  using, 
what  kind  of  hardware  and  software  inter^ 
facing  you  are  using,  and  what  you  think  of 
it,  pro  or  con. 

Another  popular  Item  requested  in  the 
mall  has  t>een  the  reprints  from  the  past 
editions  of  "RTTY  Loop."  i  have  put  tc^ 
gather  a  bunch  of  them,  with  infomiatlon 
gleaned  from  the  early  days  of  the  column 
and  from  other  sources.  Rather  than  list 
Itiem  here,  drop  me  a  rK>te  with  a  self -ad- 
dressed, stamped  envelope  to  tt>e  address 
at  the  head  of  the  column,  and  I  will  bs 
happy  to  send  you  back  a  list  of  what  ts 
available. 

It  rs  fnxn  cotnmanta  aent  in  wfth  these 
requests  and  the  fItEe  that  I  get  a  feel  for 
wtiat  you  all  are  interested  in.  For  e)campie, 
Gail  F  Moulton.  Jr.  WA6KJ0  wanted  to 
know  more  about  packet  radio.  The  first 
half  of  this  nfKinth's  column  is  an  answer  to 
that  request.  Let  me  know  what  you  thinK, 
and  I  shall  try  to  keep  this  column  respori' 
sive  to  your  needs:  and  took  for  my  answer 
to  you  In  the  mall,  or  here,  In  the  pages  of 
■RTTY  Loop." 


PoNTESTS 


Boden  Baker  WB2GFB 
IB  Windsor  Or, 

Atco  NJ  08004 

CONNECTICOT  QSO  PARTY 
Starts:  1100  UTC  April  13 
Ends:1iaOUTC  AprllU 

Sponsored  ^y  the  Candle woQd  ARA,  the 
Connecticut  QSO  Party  Includes  a  re- 
fiulred  rest  period  from  0600  to  1000  UTC 
on  April  14.  Phone  and  CW  ire  lo  be  con- 
sidered tiie  same  contest. 

£XCHANGB 

RSrOi  QSO  numbor,  ARRL  ioction  or  CT 
county. 

ff^BOUENCfES: 

Phone— 3927,  7J50,  142S4»  21370. 
2@540;  CW— 40  kHz  from  tow  end;  No¥- 
ICfl— 3725,  7125^  21 1 25, 2&1 25. 


eount  3  points,  others  1  point  each,  CT 
slatloni  multiply  OSO  points  by  ARRL 
•actions  wofked.  CT  stations  may  work 
DX  stations  for  QSO  points  and  one  extra 
multiplier.  Others,  muHiply  QSO  points  by 
number  of  CT  counties  worked. 

ENTRiES: 

Include  an  SASE  for  results  and  mall  en 
tries  by  May  5  to:  CARA*  e/o  R.  Dillon 
N2EPA,  Box  143,  Bethel  CT  06801. 


QRP  ARCI  SPRING  SSB 

CONTEST 
Starts:  1200  UlC  April  20 
Ends:  2400  UTC  April  21 

Stations  may  t>e  worKed  once  per  band 
for  QSO  points.  Pahicipants  may  operate 
a  maximum  of  24  houfs  during  the  contest 
paflod» 

SCORfNQ:  EXCHANQE: 

C\  ub  St  a  t  ion  W1  Ql  cou  n  t  s  5  points ,  N  o  v-  Membe  rs— RS.   state/pro  vl  nce/cou  nt  ry , 

Jce  QSOs  count  2  points,  OSCAR  QSOs       and  QRP  ARCi  membership  numt^er;  non- 
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Jl^  19-14 

XLENDAR 

Conn«:tlcut  QSO  Party 

Apr  20-21 

Wori4  Flihlfig  Contest- Vigo  '85 

Apr  20-21 

QRP  AfiCJ  Spring  $S8  Contitl 

Apr27-2S 

Helvetia  Conlest 

May  4-5 

FloHdi  OSO  Party 

May  4-5 

iMdm  Sfkrlng  QRP  SSB  Activity  WtHUMId 

May  28-2a 

CLARA  Ae/Oe  Mystery  Contest                                        ' 

Jun  fr-9 

Wordwide  South  America  CW  Contast 

Jun  8-9 

ARRL  VHP  QSO  Party 

Jun  22-23 

ARRL  Field  Day 

JuM 

CARF  Csnida  Day  CCHitast 

Jur 13-14 

lARU  Radloftport  Championship 

Jul  20-22 

CO  VHP  WPX  Contest 

Aug  3-4 

ARRL  UHF  Conlnat 

Au9  17-1S 

N»w  Jafsay  QSO  Parly 

Aug  f7-1B 

SARTQ  Woddwklfl  RTTY  Cwrlest 

S«p  14^16 

ARRL  VHP  OSO  Party 

Sifii4-ie 

Waghlngton  QSO  Party 

Sep2S-2S 

Lata  Summer  QRP  CW  AetMty  Weel^snd 

CMS-« 

ARAL  QSO  Party-CW 

0«rt  12-13 

Rio  CW  DX  Ceittest 

0&  12-13 

ARRL  OSO  Pirty-Phone 

Oc4  1ft-2D 

ARRL  Sfamilatad  Emerge r\cy  Test 

Ptov2*-3 

ARRL  Sw»ep«tah«s-CW 

Hm  i»-1T 

ARRL  Swftepstakas- Phone 

DteT-e 

ARRL  IW^Mttar  Contest 

Dw^  14-1 S 

ARRL  10-Mettr  Contest 

NARC 

OeceMbei"-    1984 


NEWSETTE 


NEWSLETTER  OF  THE  MONTH 

Ortly  rarefy  have  we  mentioned  new sJe Iter  fogos  here.  Oddly,  new&letters 
sporting  fantastic  artwDii^  often  fall  short  Sn  their  &ditoriai  content,  and  vice 
versa^  Ti^is  month's  winner,  however,  makes  the  grade  in  both  departments.  The 
NARC  NewsGtt^,  chronicie  of  the  NUtany  Amateur  Radio  CEub  (PA),  veritably 
sparkles. 

Richard  Sine  KG3WN  Is  the  ^itor  of  this  fine  pubilqationp  assisted  t^y  Richard 
Thompson  K3BIE.  Richard  writes e  wonderful  column,  "Boring  interesting  Enter- 
taining/' that  taifes  a  \QQk  at  ham  activities  on.  all  fronts:  3ocai^  national,  and 
international.  The  most  recent  tssue  features  a  review  of  a  new  ham -oriented 
booit,  tips  on  emergency  operation,  and  plenty  of  witty  fjlier  from  the  editor.  Also 
present  are  the  usual  meeting  artnouncements,  items  for  sa^e,  and  paid  advertis- 
ing. In  all,  a  very  Impressive  package. 

To  enter  your  club's  newsjelter  in  75' s  Newsletter  of  the  Month  Contest,  send 
It  to  73  Magazine,  80  Pine  Street,  Peterborough  NH  03458,  Attn:  Newsletter  of 
the  Month. 


^ 


m  em  be  rs — RS ,  s  tat  e/pro v  \  nce/c  o  u  r\t  r y , 
and  power  output. 

SCORING: 

Each  member  QSO  counts  5  points  re- 
gafdiess  of  location.  Nonmember  QSOs 
with  the  same  continent  are  2  points— 
with  different  continents,  4  points  each. 

Count  each  atate^  province,  and  country 
as  a  multiplier  once  per  band.  USA  and 
Canada  do  not  count  as  countries,  oniy 
states  and  provinces. 

Power  multipliers  are  as  follows:  4-5 
Watts  output,  x2;  3-4  Watts  output,  x4; 
2-3  Watts  output  xS;  1-2  Watts  output, 
xS:  less  than  1  Watt  output,  x  10. 

Entries  from  stations  running  more  than 
5  Watts  output  will  count  as  check  logs 
only.  The  highest  power  used  for  any  con- 
tact on  any  tsand  wFII  determine  the  multi- 
plier to  be  used  for  scoring  the  whofe  log. 

Stations  are  eligible  for  the  fo Hewing 
bonus  muittpElers:  If  100%  natural  power 
(solar,  wind^  etc.,  with  or  without  storage), 
x2Jf  with  storage,  storage  cells  must  be 
charged  by  the  natural  power  source 
within  48  hours  preceding  the  start  of  andi 
or  during  the  contest.  Battery  power, 
x1.5.  No  other  source  of  power  may  be 
used  a!  any  time  during  the  contest  to 
qualify  for  these  multipliers. 

Final  score  is  total  QSO  points  times 
the  states/provinces/countries  multiplier, 
times  the  power  muitipller,  times  the  bo- 
nus mujtipller(if  any). 

FREOUBNOIES: 

iai0,  3985,  7285,  142Q5,  21385,  28885, 
50385,  No  30-meter  contacts  will  be 
counted. 

AWARDS: 

Cefltflcates  to  the  highest-scoring 


station  In  each  state,  province,  or  country 
with  2  or  more  entries.  Entries  automat- 
icalfy  considered  for  anrtuai  Triple  Crowns 
of  QRP  Award.  A  special  MILLIWATT  cer- 
tificate Js  being  sponsored  by  W0RSP  for 
the  highest-scoring  station  In  the  less- 
than-1'Watt  category,  provided  there  are 
two  or  more  entries  in  that  power  cate- 
gory. 

LOGS  AND  ENTRfES: 

Separate  log  sheets  are  suggested  for 
each  band  for  ease  of  scoring,  Send  full 
Jog  data,  including  fuij  name,  address,  and 
bands  used^  plus  work  sheet  showing  de- 
tails and  timers)  off  air.  No  log  copies  will 
be  returned.  All  entries  desiring  results 
and  scores  please  enclose  a  large  env^ 
lope  with  return  postage  or  two  IRCs.  It  is 
a  condition  of  entry  that  the  decision  of 
the  QRP  ARCi  Contest  Chairman  is  f  I  nal  In 
case  of  dispute.  Logs  must  be  received  by 
May  21  to  qualify.  Send  all  logs  and  data 
to  QRP  ARCI  Contest  Chairman,  Eugene 
C.  Smith  I^SNLY,  PO  Box  55010,  Little 
Rock  Afl  72225, 


WORLD  FISHING  CONTEST— 

VtGO  '85 

Starts:  1000  UTC  April  20 

Ends:  1500  UTC  April  21 

This  event  was  organized  in  honor  of 
the  celebration  of  the  World  Fishing  Exhi- 
bition in  Vigo,  Spain.  The  contest  will  use 
all  bands,  80  through  10  meters— SSB 
only.  Operattng  ci asses  include  (a)  single 
operatorn  aiJ  bands  and  {b)  multi-operator, 
one  transmitter  only. 

EXCHANGE: 
RS  report  plus  QQ  ^One  number. 


RESULTS 

14th  SARTG  WORLDWIDE  RTTY  CONTEST,  1864 
Wortd  Top  Scores,  Single  Operator 

1st  SM6ASD  262,106  points 

2nd  DJ6JG  220,320  points 

3rd  HB9HK  208,670  points 

4th  I4JXE  192,800  points 

5th  OZ1CRL  1 78,620  points 

Top  USA  ScoreSj  Sirtgis  Operator 

mh  KT1N  91,140  points 

I3lh  WSMQK  66,145  points 

14th  WA7EGA  47,580  points 

17th  W2KHa  40,635  points 

20th  W3KV  32,375  points 

Top  IVIuitl-Operalor 
HA5KAG  139,725  points 


SCORfNG: 

Count  a  muftipiier  for  each  different 
DXCC  country  contacted.  The  same  sta- 
tion may  be  contacted  on  different  bands 
but  will  only  count  as  orre  multipiler,  A 
contact  with  station  EH  tWFE  in  Vigo  Is  an 
extra  multiplier. 

Each  contact  between  stations  on  dif- 
ferent conttnents  is  worth  3  points.  Con- 
tacts between  stations  on  the  same 
continent  but  different  countries  are  1 
point  each.  Contacts  between  stations  in 
the  same  country  are  ail  owed  for  country- 
multiplier  credit  but  have  zero  QSO- point 
value. 

The  final  score  Is  the  result  of  the  total 
QSO  points  multiplied  by  the  sum  of  your 
country  multiplier. 

AWARDS: 

The  first  place  entry  i;n  category  {a)^  sin- 
gle operator,  will  receive  an  all-expenses^ 
paid  trip  to  Vigo,  Spain,  from  the  partici- 
pant's country  of  origin.  The  trip  will  be  for 
a  duration  of  six  days  In  the  month  of  Sep- 
tember^  1985,  and  the  winner  will  visit  the 
World  Fishing  Exhibition,  VIGO  85.  He 
wiii  be  considered  a  special  guest  of  the 
Ejchibition  and  as  such  will  be  presented 
with  a  commemorative  plaque  in  honor  of 
his  achievements.  During  the  six-day  visit 
to  Vigo,  various  events  will  be  organized  in 
his  honor,  events  such  as  sightseeing  and 
visits  to  different  places  of  interest  in  the 
area. 

The  first-piac©  entry  in  category  (b), 
mu I tJ -operator,  will  receive  a  trophy  for  the 
station  and  a  certificate  for  each  of  the  op- 
erators. 

First-place  awards  will  be  given  for  each 
category  In  each  participating  country.  In 
countries  or  sections  where  the  returns 
justify,  second-  and  thirdpiace  awards 
wiii  be  made,  To  be  eligible  for  an  award, 
a  single-operator  station  must  show  a 


minimum  of  10  hours  of  operation  or  100 
QSOs  minimum. 

Ail  certificates  and  awards  will  be  Is- 
sued to  the  ficenaee  of  the  station  used. 
The  World  Fishing  Contest  Committee 
has  the  right  to  increase  the  prizes  with- 
out prior  notice. 

ENTRIES: 

Logs  must  show  all  times  in  UTC,  ail 
sent  and  received  exchangeSa  and  indl- 
oate  country  mu I ti pilars  only  the  first  time 
worked.  Logs  must  be  ch seized  Jor  dupii- 
cate  contacts,  correct  QSO  points,  and 
multiplEors.  Submitted  logs  must  have  du- 
plicate contaots  ci  early  shown. 

Each  entry  must  be  accompanied  by  a 
summary  sheet  showing  all  calculations, 
the  entrant's  address  in  block  letters,  and 
a  signed  declaration  that  ail  contest  rules 
and  regulations  for  amateur  radio  in  the 
country  of  operation  have  been  observed. 
Use  a  separate  log  sheet  tor  each  band. 
Sample  log  and  summary  sheets  are  avail- 
able upon  receipt  of  a  large  self-ad- 
dressed envelope  wtth  sufficient  postage 
or  IRCs. 

Ail  entrants  are  required  to  submit  a 
cross-check  sheet  for  each  band  orr  which 
200  or  more  QSOs  are  made,  For  each  du- 
plicate contact  that  is  removed  from  a  log 
by  the  contest  committee ^  a  penalty  of 
three  additional  contacts  will  be  sub- 
tracted. 

Violation  of  amateur-radio  regulations 
In  the  country  of  the  contestant  violation 
of  the  rules  of  the  contest,  excessive  du- 
plicate contacts,  or  un verifiable  QSOs  or 
multipliers  may  be  grounds  for  disqualifi- 
cation. Actions  and  decisions  of  the  World 
Fishing  Contest  Committee  are  offlciai 
and  final. 

All  entries  must  be  postmarl^ed  no  later 
than  May  31  and  addressed  to  World  Fish- 
ing Contest  Committee,  PO  Box  &^,  Vigo, 
Spain. 
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CAGEN  CONTEST  LOG 

GaGen  Software  has  released  its  new 
Contest  Log  program,  designed  for  the 
Commodore  64  with  disk  drive  and  op- 
tional printer.  The  CaGen  Contest  Log  is  a 
rapid-action,  machine-language  program 
that  eliminates  duplicate  contest  QSOs 
and  prints  permanent  contest  logs  and 
dupe  sheets. 

Because  of  Its  universal  design,  the  pro- 


gram can  be  used  for  all  contest  situa- 
tions,  allowing  duplicate  oheclcs  by 
callsEgn  aione  or  by  callsign,  band,  and 
mode.  A  single  disk  file  wilf  log  and  check 
up  to  2500  contacts,  completely  eHminat- 
ing  the  need  for  paper  logs  or  dupe  sheets. 

A  fully-loaded  log  of  contacts  can  be 
dupe-checked  using  call  sign,  band,  and 
mode  tn  2.6  seconds.  If  the  checic  is  only 
for  duplication  of  callsign,  the  same  num- 


ber of  contacts  Is  checked  In  less  than 
one  second. 

The  CaGen  Contest  Log  will  not  allow  a 
duplicate  contact  to  be  entered,  instead,  it 
visually  notifies  the  operator  and  then  au- 
tomatically resets  for  Input  of  another 
callsign.  Rapid  logging  is  ensured,  since 
the  operator  enters  only  caflsign  and  ex- 
change information.  Date,  time,  band, 
mode,  and  030  serial  number  are  auto- 
matically entered  as  each  contact  Is 
logged.  Each  entry  is  permanently  written 
on  the  disl<  and  power  losses  will  not  de- 
stroy the  jog. 

A  24-hour  clock  is  continuously  dis- 
played and  retains  fts  accuracy  at  all 
times,  since  it  Is  not  affected  by  disk  read/ 
write  activity.  The  screen  Es  designed  to 


provide  a  constant  display  of  contest  sta- 
tus, showing  the  number  of  contacts 
logged,  the  time^  and  the  current  band  and 
mode  of  operation.  In  addition,  the  QSO 
rate  (contacts/hour)  can  be  displayed  at 
any  time.  This  computation  is  updated 
with  every  log  entry  and  adjusts  itself  au^ 
tomatically  for  break  times  of  30  minutes 
or  more. 

Other  features  Include  the  ability  to  re- 
call and  display  any  entry  by  call  or  by  se- 
rial number  and  an  update  mode  which 
enables  the  operator  to  change  or  add  to 
any  log  entry  whenever  necessary. 

The  print  routines  will  produce  a  com- 
plete contest  log  and  dupe  sheets.  Dupe 
sheets  can  be  separated  by  band  and 
mode  or  they  can  be  printed  as  a  single 
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Uttimo  's  new  niG^d  chArger. 


listing  of  all  cofitacts,  regard ies^  of  band 
or  mode. 

The  GaGen  Contest  Log  provides  menu- 
driven  selection  of  all  program  choices. 
While  a  separate  help  menu  is  available 
for  display^  the  screen  always  shows  all 
option  codes  during  contest  operation. 

For  more  information,  contact  C&Gen 
Software,  482t  Hosecrofr  Street  Virginia 
B^ach  VA  23464. 

ESCI  PLL 
DIGITAL  SYNTHESIZER 

Electronic  Systems  Consuftants,  Inc., 
?ias  anrtounced  the  availability  of  a  single- 
board  PLL  ciigltai  frequency  synthesizer. 
The  board  is  deslgne<i  to  be  used  with  a 
microcQmpLJter  as  tbe  controller  and 
tjnea  from  5.0-5, 5  MHz  in  lOO-Hz  steps. 
The  plug-board  construction  has  edge  fin- 
gers which  match  with  the  well-known 
STD  bus  pinouta. 

The  nrioduHe  Is  one  In  a  series  which  will 
be  introduced  to  allow  a  complete  intelil- 
gent  HF  ^yrtthesized  station  to  be  con- 
structed by  Interconnecting  the  modules. 

For  more  Information  on  this  module 
and  future  availability  of  the  series,  con- 
tact ElectroniG  Systems  Consaitants,  Inc., 
PO  Box  1105,  Smfthtown  NY  11787;  (516h 
361-8142. 

ULTIMA  NICAD 
BATTERY  CHARGER 

Ultima  EtectfoniCS'  nevw  low^iost  LfL-1 00 
battery  charger  can  recharge  up  to  4  nicad 


batteries  at  one  time  for  just  pannfes  a 
day. 

Ultima's  UL-100  battery  charger  is  fully 
automatic  and  can  never  overcharge  your 
batteries.  It  features  three  separate  charg- 
ing sections  which  accept  2  or  4  pairs  o! 
AAA,  AA^  C,  or  0  cells,  or  one  pair  of  cells 
and  one  ^V  battery  at  one  time. 

Two  convenient  LED  Indicator  lights 
monitor  battery  pairs  In  each  ctiarging 
compartment  to  determine  proper  charg- 
ing. A  third  LED  Indicates  single  9-V  bat- 
tery status,  indicator  lights  that  fail  to  go 
on  warn  the  user  to  check  battery  polarity 
for  loose  contacts. 

For  further  Information,  contact  UtUma 
EfectronlcSr  Udr,  21  Cemrat  DrfVG,  Far- 
mingdale  NY  1 1 735;  (516^752-0144  or  (800}- 
645-9607. 

CETEC  VEGA  DTMF  MODEM 

Getec  Vega's  new  1  733  OTMF^RS-232C 
modem  converts  4'eceived  DTMF  mes- 
sages  to  ASCII  and  converts  ASCII  mes- 
sages from  a  computer's  RS'?32C  serial 
port  to  DTMF.  Incoming  and  outgoing 
messages  are  fully  buffered  to  allow  high- 
speed block  data  transfer,  greatly  simpii- 
tying  applications  software. 

The  1-733  is  easily  adaptable  to  a  wide 
variety  of  applications,  Including  com- 
puter-aided dispatch  systems,  integrated 
dispatch  and  status- monitoring  systems, 
message  logging  to  printer,  disk,  or  re- 
mote display,  remote  data  entry,  and  com- 
puter-supervised status-monitoring  and 
control  systems.  With  appropriate  pro- 
gramming, virtually  any  computer  can  be 


Pocket-sked  muitlmeter  from  Non-Unear  Systems. 


Interfaced  via  the  1-733  to  an  existing  or 
new  DTMF  system. 

Demonstratlork  software  for  using  the  I- 
733  with  an  IBM  Personal  Computer  or  an 
Apple  lie  computer  Is  included  al  no  extra 
cost,  either  on  a  5-1/4-inch  diskette  or  In 
document  form,  This  so h ware  Is  written  in 
Basic  and  may  be  ysed  as  the  basis  for  a 
customised  program.  Source  code  Is  pro- 
vided. 

For  additional  lnfom>ation»  contact  Ce- 
tec  Vega,  9900  Baldwin  Pfac^,  Ei  Monte 
CA91731. 


NON-LIKEAR  SYSTEMS 
POCKET-SIZE  MULTIMETER 

The  AP  105  Digital  Multimeter  Is  a  low- 
cost^  aVz-dlgit  multimeter  that  can  be 
used  |ust  about  anywhere  electrical  mea- 
surement is  needed.  Besides  ac  and  dc 
voltage  measurement,  the  AP-105  Incor- 
porates seven  additional  functions  includ- 


ing dc  current,  conductance,  resistance, 
NPN  and  PNP  transistor,  diode,  and  bat- 
tery test.  A  single,  convenient  rotary 
switch  selects  on^ff  power,  function,  and 
23  different  ranges. 

The  AP-105  measures  4.8"  x  2.8'  >?  0.9^ 
and  weighs  onl/  seven  ounces.  It  also 
uses  a  large  0,5'  LCD  readout  with  high- 
contrast  numtaers.  In  addition,  automatic 
polarity  and  overload  Indication  are  In- 
cluded. The  multimeter  Is  powered  by  a 
nine-volt  transistor- radio  battery  with  a  life 
of  300  tiours.  A  tow-power  indicator  Is  also 
provided. 

NJ_S  product  information  is  available  by 
writing  Non-Linear  Systems.  533  Stevens 
Avenue,  Soiana  Beacii  CA  92075, 


HEATH  Z-22  TERMINAL 

The  new  Z~22  Monochrome  Terminal  is 
now  available  from  Heath  Company,  one 
of  the  world's  largest  manufacturers  of 


Cefec  Vega  modem  converts  DTMF  to  ASCtt. 
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elsctrontc  kit  products.  The  assembled 
and  tested  Z-22  provides  comfortable  and 
easy  operation  to  the  user  along  with 
built-in  fEexfbilfty  to  satisfy  both  business 
and  personal  riee<js. 

The  Z-22  Terminal  offers  user-program- 
ming of  automatic  logons  to  Information 
services  and  programmable  function 
Iteys.  Ergonomic  features  include  a  low- 
profile  detachable  keyboard  with  a  75-key 
standard  QWERTY-type  layout  and  an  18- 
key  auxiliary  keypad.  The  12- Inch  monitor, 
featuring  Zenith's  special  Chromgold  II 
phosphor,  tilts  and  rotates. 

The  CRT  dbpiays  25  rows  of  SO  charec- 
tenSi  24  rows  Of  regular  data  plus  a  25th 
Status  row.  The  terminal  dispEays  a  96- 
character  set  Including  upper-  and  lower- 
case^  numbers,  and  punctuation.  Three 
sets  of  graphics  are  also  dIspFayed  which 
include  33  graphics  characterSp  33  Zenith 
grapMcs  characters,  and  33  foreign  char- 
acters. The  cursor  can  be  set  as  a  blinking 
or  no n-bJ Inking  character,  or  blinking  or 
non-b Unking  underline. 

The  Z-22  Terminal  is  fust  one  of  many 
computer  products  offered  by  Heatti  Com- 
pany In  the  latest  Heathkit  Catalog,  To  re- 
ceive thfs  coJoffuf  catalog  free  ot  charge, 
write  He^th  Company,  Dept.  150-495,  Ben- 
lon  Hafbor  W  49022.  In  Canada,  write 
He^th  Cpirtp^ny,  1020  I&  ting  ton  Avenue, 
Dept.  3l00r  Toronto,  Ontarfo  MSI  5Z3. 


VOCOM  AMPLIFIERS 

VoCom  Products  Corporation  of  Pros- 
pect Heights,  Illinois,  has  recently  an- 
nounced a  new  line  of  continuousKJuty  rf 
ampFlfiers  for  fixed-base  and  repeater  op- 
eratJon.  The  amplifiers  complement  the 
company's  line  of  mobile  rf  ampiifiefS. 

The  19  inch  rack  mtjunted  amplifiers 
are  aval  fable  for  50^  and  100- Watt-output 


Tho  LNG-&0O  receNef  preamp  from  Hamtronics. 


applications  at  UHF  and  VHF  frequencFes. 
The  controlled  SO^Ohm  output  Impedance 
and  low  noise-figure  design  make  these 
units  Ideal  for  congested  repeater  sites 
where  amplifiers  may  be  required  to  oper- 
ate into  highly-tuned  loads. 

Available  options  include  logic-address- 
able bypass  for  emergency  power  saving 
operation,  a  high-efficiency  ac  power  sup- 
ply for  100-  Of  220-volt  operation,  and  12- 
volt  emergency  backup  operation  in  the 
event  of  ac  line  failure. 

An  information  sheet  Is  available  by 
writing  to  VoCom  Products  Corporation, 


65  Ea$t  Paiaim&  Road^  Prospect  Heights 
it  60070;  ^800)-USAMAD£. 


HAMTRONICS®  800-MHZ 
RECEIVER  PREAMP 

Hamtronics,  inc.,  recently  announced 
an  S0O-96D-MIHZ  version  of  its  popular 
GaAsFCT  preamp.  The  LNG-800  preamp 
features  a  dual-gate  GaAsMESFET  with 
built-in  diode  protection  against  static  dis- 
charge damage.  The  unit  has  1 1  dS  of  gain 
with  a  t.5-d3  noise  figure.  It  is  easy  to  In- 


etali,  operates  on  13-6  V  do,  and  measures 
only  2  X  2  x  VA  inches. 

For  complete  information  on  the  LNG 
preampa,  as  well  as  other  VHF  and  UHF 
equipment  such  as  transmitter  and  re- 
ceiver  modules,  repeater  control lers,  au- 
topatcheSr  and  DTMF  control  I  era,  write  to 
Hsmtronhs,  tnc,  65-F  Mouf  Bd.,  Hilton  NY 
U46895$5. 

COMPUTERVZED 
OSCILLOSCOPE 

Rapid  Systems  has  announced  their 
Digital  Oscilloscope  Peripheral  for  IBM, 
Apple,  and  Commodore  personal  com- 
puters. The  peripheral  simply  plugs  Into 
the  personal  computer,  the  supplied  dFsk 
slips  in,  and  the  personal  computer  be- 
comes a  digital  oscilloscope,  ready  to  go 
to  work. 

Flap  id  Systems'  new  perfphera!  provides 
a  powerful  digital  oscilloscope:  the  per- 
sonal Computer  provides  fnteliigent  ccn- 
tfoi  and  analysis.  The  system  is  a  4- 
channel  digital  oscilloscope,  with  a  2-MHz 
sampling  rate,  SDO-kHz  analog  bandwidth, 
and  diode  protection  on  all  Inputs.  The 
graphics  display  is  color-enhanced,  using 
up  to  138  X  28&  pixels  for  data  display  (up 
to  four  rraces)  and  four  lines  of  text  for  ini- 
tiat  (default)  values  of  the  scope's  param- 
eters. Menu-driven  operation  provides 
keyboard  control  of  gain  parameters  for 
channels  A,  B,  C,  and  D.  time  base  values, 
number  of  channels,  and  trigger  mode. 
Plus,  ail  the  post-processing  capabilities 
of  the  personal  computer  are  available  to 
store  and  retrieve  waveforms  from  diisk,  to 
analyse  and  process  the  Information,  and 
to  compute  and  word  process. 

Information  on  the  Rapid  Systems  Digi- 
tal Oscilloscope  Peripheral  is  available 
from  Rapid  Systems.  5415  136m  Place  S5, 
Betfevue  WA  98006;  (206)-64h2r4L 


CALL  LONG  DISTANCE  ON  YOUR  HANDHELD 


The  Model  335A  wili  defrver  35  watts  of 
power  usmg  the  latest  state-of-the-art  cir- 
cuitry. The  amplifier  will  operate  SSB  or 
FM  and  is  compatible  with 
most  handheld  trans- 
ceivers, including  the 
TR2400,  TR2500,  IC-2AT, 
Yaesu,  Santec,  and  Ten- 
Tec.  Only  300  mw  input  will 
deliver  5  watts  out;  3  watts 
in  will  deliver  35  watts  out. 
Maximum  input  drive  level 
is  5  watts. 


Our  prodycts  are  backed  by  prompt  fac- 
tory service  and  technical  assistance.  To 
become  familiar  with  our  other  fine  pro- 
ducts rn  the  amateur  radio 
market^  call  or  write  for  our 
free  product  and  small  parts 
catalog. 

Model  335A 

Kit  $69.95 

Wired  &  Tested  $89.95 


CCI 


Communication     mm, 
Concepts  Inc. 


niastri  chaiqa 


2&4fl  North  Aragon  Ave  •  Da^tpri,  Ohit}  4542Qi-{5n|  2%4^^1 


PACKET  RADIO 


ASCri— USA/AX.25 
HDLC  CONVERTER 

USA/AX.25  is  the  AM  RAD  approved  digital 
format  STANDARD  used  on  amateur  pack- 
et radio  networks. 


PAC/NET  board  only  $80.00 

Assembled/Tested  No  I Cs.  90 day  warranty 


Package  of  all  fCs  except  2-2716 
EPROMs  $ 


aam 


PAC/NET  SYSTEIM 


PAC/N  ET  SYSTEM  $240.00 

System  Tested  4.5  x  6"  board  complete 
with  all  IC  s  and  programmed  EPROMs 
personalized  for  each  purchaser.  Re- 
quires only  single  8-10  volt  V2  amp  power. 
1  year  guarantee  of  hardware/soft- 
ware/AX.25  standard  RS232  serial  ASCII 
at  any  user  baud  rataRS232  HDLC  for  202 
modem  used  for  AFSK  or  direct  to  RF 
equipment  for  FSK. 


Custom  Systems     Custom  Programmmg 

BlLhAsUBY 

AND  SON 

K2TKN-KA20EG  20t-658-3087 
BOX  332  PLUCKEMIN  N.J.  07978 


AN05 
DIGITAL 

MULTIMETER 


LOW  COST  3V2  DIGIT  LCD 

Functions  Include:       CONDUCTANCE 

DC  VOLTAGE     AC  VaTAGE     hFE  TEST 
RESISTANCE    DC  CURRENT    DIODE  JEST 

PRICE:  $53.30 


NOmiNEAf?  SYS7EMS 
533  SIfVfNS  AVE 
SOLANA  BEACH,  CA  92075 
6l9im^3m 


a 


When  You  Buy,  Say  73*' 
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THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GfVBS  THEM  TO  YOU  AS  STANDARD  EQUtPMBNTf) 


I 


JUST  LOOK  AT  THESE  PRICES! 


Band 


tOM«6M,2M,220 
440 


Kit 

s&so 

$780 


ssao 

$980 


Bolfi  Ml  and  wimti  uiuU  *i^  cofnpiam  mm  aii  pam.  modtdBS;,  hmtfmaiti,  and  crystels. 

CALL  OR  WRITE  FOR  COMPLETE  DETAILS. 

AMo  9V9si9bi9  for mmom  ^te  (trying,  cmssdamA  a/Jtf  fwno^  6as9. 


FEATURES: 

•  SENSITtVITY  SECOND  TO  NONE;  PfPICALLY 
0*15  uV  ON  VHF.  0.3  uV  ON  UHF. 

•  SELECTIVITY  THAT  CANT  BE  BEAU  BOTH 

8  POLE  CRYSTAL  FILTER  &  CERAMIC  FILTER  FOR 
GREATER  THAN  lOOdS  AT  ±  12KHZ.  HELICAL 
RESONATOR  FRONT  ENDS.  SEE  Rt44.  R220, 
AND  R451  SPECS  IN  RECEIVER  AD  BELOW, 

•  OTHER  GREAT  RECEIVER  FEATURES:  FLUTTER- 
PROOF  SQUELCH,  AFC  TO  COMPENSATE  FOR 
OFF'FREQ  TRANSMITTERS,  SEPARATE  LOCAL 
SPEAKER  AMPLIFIER  &  CONTROL 

•  GLEAN,  EASY  TUNE  TRANSMITTER;  UP  TO  20  WATTS  OUT 
(UP  TO  50W  WITH  OPTIONAL  PAJ. 


H!GH  QUALITY  MODULES  FOR 
REPEATERS,  LINKS,  TELEMETRY,  i 


HIGH-PERFORMANCE 
RECEIVER  MODULES 


TRANSMITTERS 


fi144  Shown 


m  44/8220  FM  RCVRS  for  2M  or  220  MHz. 
0.1 5uV  sen$,;  S  pole  xtai  flitar  &  ceramic  filter 
tn  hi,  helical  resonatof  front  end  for  exceptional 
selectivity,  more  than  -100  dS  at  ±12  kHi, 
best  available  today.  Flutter-proof  squelch. 
AFC  tracks  driftir^  xmtrs.  Xtal  oven  avail. 
Kit  only  SI  3d. 

R451  FM  RCVR  Same  but  for  uht.  Tuned  line 
front  end.  0.3  uV  sens  Kit  only  SI  38. 

R76  FM  RCVR  for  10M,  6M,  2M.  220.  or 

commercial  bands.  As  above*  but  w/o  AFC  or 

hel  res.  Kits  only  SI  IS. 

Also  avail  w/4  pole  filter,  only  S93/kit 

R1 1 0  VH  F  AM  RECEIVER  ktt  for  VHF  aircraft 
band  or  ham  oands.  Only  S9S. 

Rl  10-259  SPACE  SHUTTLE  RECEIVIR. 
kit  only  $96. 


T51  VHF  FM  EXCITER  for  10M,  6M,  2M, 
220  MHz  or  adjacent  bands.  2  Watts  contin- 
uous, up  to  2V?  W  intermitteni.  $68/klt. 


i 


^_^4*» 


amironics 


T4S1  UHF  FM  EXCITER  2  to  3  Watts  on  450 
ham  band  or  adjacent  freq.  Kit  only  $78. 

VHF  &  UKF  LINEAR  AMPLIFIERS.  Use  on 

either  FM  or  SSB.  Power  levels  from  10  to  45 
Watts  to  go  with  exciters  &  xmtg  converters. 
Several  mcsdels.  Kits  from  $76. 


A1 6  RF  TIGHT  BOX  Deep  drawn  alum,  case 
witfi  tight  cover  and  no  seams.  7  x  8  x  2  incites. 
Designed  especially  for  repeaters,  $20. 


ACCESSORIES 


ih  ^  ^ 


t 


HELICAL  RESONATOR  FILTERS  available 
separately  on  pcb  w/connectors. 

HRF-144  for  143-150  MHz  $38 
HRF-220  for  213-233  MHz  $38 
HRF-432  for  420-450  MHz     $48 

COR  *2  KIT  With  audio  mixer,  local  speaker 
amplifier  tail  &  ttme^out  timers.  Only  $38. 

COR'3  KIT  as  above,  but  witti  ^'courtesy 
beep^\   Only  $58. 

CWID  KITS  158  bits,  field  programmable* 
Clean  audi  a  rugged  TTi  logic  Kit  only  S6S. 

DTMF   DECODER/CONTROLLER    KITS. 

Control  2  separate  on/off  functions  with 
touchtones*,  e.g.,  repeater  and  autopatch. 
Use  with  main  or  aujc  receiver  or  with  Auto- 
patch. Only  S90 

AUTOPATCH  KITS.  Provide  repeater  a uto- 
palcti,  reverse  patch,  phone  line  remote 
control  of  repeater  secondary  control  via 
repeater  receiver.  Many  ott^er  features. 
Only  S90.  Requires  DTMF  Module 


NEW  -  SIMPLEX  AUTOPATCH 

Use  with  any  transceiver  System  irvcludes 
DTM F  &  Autopatch  modules  atjove  and  new 
Timing  module  to  provide  simplex  autopatch 
and  reverse  autopatch.  Complete  patch 
system  only  8200/ kit  Call  or  write  for  details. 


NEW  LOW-NOISE  PREAMPS     RECEIVING  CONVERTERS   TRANSMIT  CONVERTERS 


Hamtronics  Breaks 
the  PricB  Barrier! 


No  Need  to  Pay  $80  to  $1 2$ 
for  a  GaAs  FET  Praam  p. 


FEATURES: 


•  Very  Low  Noise:  0.7  dB  VHP,  0.8  dB  UHF 

•  High  Gain:  1 8  to  28  dB,  Depending  on  Freq, 

•  Wide  Dynamic  Range  for  Overload  Resistance 

•  Latest  Dual-gate  GaAs  FET,  Stable  Over  Wide 
Range  of  Conditions 

•  Rugged^  Diode-protected  Transistors 

•  Easy  to  Tune 

•  Operates  on  Standard  1 2  to  14  Vdc  Supply 

•  Can  be  Tower  Mounted 


MODEL 

LNG-2e 

LNG-50 

LNG-144 

LNG-220 

LNG~432 

LNG-40 

LNG-1 60 


TUNES  RANGE  PRICE 

26-30    MHz  $49 

46-56     MHz  $49 

137-150  MHz  $49 

210-230  MHz  $49 

400^470  MHz  $49 

30-46     MHz  $64 

150-172  MH2  $64 


ECONOMY  PREAMPS 


Our  traditional  preamps,  proven  in  years  of 
service.  Over  20,000  In  use  throughout  the 
world.  Tuneable  over  narrow  range.  Specify 
exact  freq.  band  needed.  Gain  1 6-20  dB.  NF  = 
2  dB  or  less.  VHP  units  available  27  to  300  MHz. 
UHF  units  available  300  to  650  MHz, 


P30K,  VHFKit  less  case 
P30W,  VHF  Wired/Tested 
P432K,  UHF  Ktt  less  case 
P432W.  UHF  Wired/Tested 


$13 
$33 
$21 
$36 


HELICAL  RESONATOR 
PREAMPS 


Our  lab  has  developed  a  new  Ime  of  low-noise 
receiver  preamps  with  helical  resonator  filters 
built  in.  The  combination  of  a  low  noise  amplifier 
and  the  sharp  selectivity  of  a  3  or  4  section 
helical  resonator  provides  increased  sensitivity 
while  reducing  Intermod  and  cross-band  inter- 
ference in  critical  applications.  See  selectivity 
curves  at  right.  Gain  ~  approx.12  dB. 


Model 

Tuning  Range 

Price 

HRA-144 

143-150  MHz 

$49 

HRA-220 

213-233  MHz 

$49 

HRA-432 

420-450  MHz 

$59 

HRA'(  ) 

150-174MHZ 

$69 

HRA-(  ) 

450-470  MHz 

$79 

Models  to  cover  every  practical  rf  &  if  range  to 
listen  to  SSB,  FM,  ATV,  etc.  NF  =  2  dB  or  less. 


VHF  MODELS 

Kit  with  Case  $49 
Less  Case  $39 
Wired  $69 


Antenna 
Input  Range 

28-32 

&Q-52 

50-54 
144-1  4& 
145-147 
144-144,4 
146-148 
144-14S 
220-222 
220-224 
222-226 
220-224 
£22-224 


Receiver 
Output 

144-148 

20-30 
144-14Q 

26-30 

28-30 
£7-27.4 

28-30 

50-54 

28-30 
144-146 
144-148 

50-54 

26-30 


UHF  MODELS 

Kit  with  Case  $59 
Less  Case  $49 
Wired  $75 


432-434 
43S437 
432436 
432-4:56 
439.25 


26-30 
26-30 
144-148 
50-54 
61.25 


SCANNER  CONVERTERS  Copy  72  76,  135- 
144^  240-270, 400-420,  or  806-894  MHz  bands 
on  any  scanner.  Wired/tested  Only  $88. 


SAVE  A  BUNDLE  ON 
VHF  FM  TRANSCEIVERS! 


FM-5  PC  Board  Kit  -  ONLY  $178 

complete  with  controls,  heatsink>  etc- 

10  Watts,  5  Channels,  for  2M  or  220  MHz. 


While  supply 
lasts,  get  S60 
cabinet  kit  free  when 
you  buy  an  FM-5  Transceiver  kit. 
Where  else  can  you  get  a  complete  transceiver 
for  only  Si 78 


For  SSB,  CW,  ATV,  FM,  etc.  Why  pay  bl9 
bucks  for  a  mutti  mode  rig  for  each  band?  Can 
be  linked  with  receive  converters  for  transceive. 
2  Watts  output  vhf,  1  Watt  uhf. 


For  VHF, 
Modei  XV2 
Kit  $79 
Wired  $149 
(Specify  band) 


Exciter 
Input  Range 

26-30 

26-29 

26-30 
27-27-4 

28-30 

50-54 
144-146 

50-54 
144-146 


Antenna 
Output 

144-146 
145-146 

50-52 
144-1444 
220-222* 
220-224 

50-52 

144-146 

26-30 


For  UHF, 
Model  XV4 
Kit  $99 
Wired  $1 69 


28-30 
28-30 
50-54 
61.25 
144-146 


432-434 
435-437 
432-436 
439.25 
432'436'' 


^Add  $20  tor  2M  input 


VHF  &  UHF  LINEAR  AMPLIFIERS.  Use  with 
above.  Power  levels  from  10  to  45  Watts. 
Several  models,  kits  from  $78. 


LOOK  AT  THESE 
ATTRACTIVE  CURVES! 
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Typic&i  Sefectivity  Curved 

of  ftec^ivBf^  and 

Helfcal  Resonators. 


I  IMPORTANT  REASONS  WHY 
YOU  SHOULD  BUY  FROM  THE 
VALUE  LEADER: 

7.  Largest  setectton  of  vhf  and  uhf  kits 
in  the  world. 

2.  Exceptionai  quality  and  tow  prkms  due 
to  large  volume^ 

3.  Fast  delivery;  most  kits  shipped  same  day. 

4.  Complete,  professional  instruction 
manuals. 

a  Prompt  factory  service  available  and 
free  phone  consultation. 

6.  In  business  21  years. 

7.  Sett  more  repeat&r  modules  Uran  atl 
other  mfrs.  and  have  for  years.  Can  give 
quality  features  for  much  tower  cost 


Call  or  Write  for  FREE  CATALOG 

(Send  $1.00  or  4  IRC'c  for  overseas  maiMng) 
Order  by  phone  or  mail  •  Add  $3  S&  H  per  order 

{Electronic  answering  service  evenings  &  weekends) 
Use  VISA,  MASTERCARD,  Check,  or  UPS  COp. 


amironics,  inc. 

65'D  MOUL  RD.  •  HILTON  NY  14468 
Phone:  716-392-9430 

Hamtronics  ®  is  a  registered  trademark 


I 


John  J.  Meshna  Jr.,  Inc. 


F.  0.  Box  62  J9  AJJertonSt  E.  Lym,  M^,  01904  Tel:  (61?)  595-2275 

Dual  8"  R  a  D.  Case  by  SMS  wf  POWER  ONE  Power  Supply  &  Cooling  Fans 

We  were  very  fortuimw  to  find  these  beautifully  designed  &  constructed  rack 
mount  disc  drive  cases  in  the  surplus  field.  These  cases  were  made  for  Scienti- 
fic Micro  Systems  for  thet  FT  Series  of  eqiiipment.  They  are  manufactured 
from  heavy  guage  steel  w/  a  cast  metal  designer  bezel  They  were  designed  to 
house  2  8"  floppy  or  hard  drives.  We  offer  you  the  case  with  the  following 
components  &  features:  hinged  cover  with  restraining  cable  for  simplified  ser- 
vicing of  the  interior  components,  2  muffin  fans  for  assured  cool  operation, 
studs  for  mounting  the  controller  card  listed  below ^  and  a  heavy  duty  Power 
One  power  supply  (their  model  no.  CP  281  A).  The  output  of  the  power  sup- 
ply are  as  follows:  ^5  vdc  U  amps,  +24  vdc  3.5  amps,  +J2  vdc  .25  amps,  -12 
vdc  .25  ampSf  &  -5  vdc  ,25  amps.  The  input  to  the  power  supply  is  1 1 5/220 
vac  50/60  Hz.  and  is  both  filtered  and  fused.  This  assembly  must  have  origin- 
ally sold  for  well  over  $300.00  each  I  Only  25  on  hand,  so  order  early  or  be 
left  out  on  this  super  bargain  I  Shpg.  wt  38  lb.  SPL^79*35  $135.00  each 


Scientific  Micro  Systems  IBM  3740  Compatible  S"  FDD  Controller  Card 

The  SMS  FD  0502  S"  floppy  disc  drive  coniroUer  is  a  complete  preprogram- 
med  controller  for  single  or  double  density  recording  on  either  single  or  dual 
headed  disc  drives.  It  performs  control  functions  required  to  transfer  data  be- 
tween J  to  4  drives  and  a  bc^t  system,  performs  aJJ  formatting  functions  re- 
quited to  read  and  write  data  and  utilizes  bodi  IBM  single  and  double  density 
standards  to  achieve  up  to  630  Kilobytes  of  storage  per  disc  surface.  Some 
features  are:  programmable  sector  size,  128,  256,  512,  or  1024  bytes,  jumper 
selectable  drive  type,  block  transfer  mode,  sector  buffer,  overlapped  head  seeK 
on  board  General  Purpose  Host  In  terface  vrith  asynchronous  19TTL  signal 
lines  for  eight  bit  host  system  and  input  of  only  5  vdc  6  amps.  This  board  pro- 
vides a  direct  inter/ace  to  the  following  drives:  Shugart  800  -2/850,  Pertec 
511,  Memorex  S50/552,  MFE  751B,  Qume  Data  Trak  and  simUiar  drives.  These 
boards  were  removed  from  the  above  cabinets  which  were  in  service  prior  to  our 
reception  of  them.  The  manufacturers  price  on  these  IBM  compatible  boards  is 
currently  $900.00  each.  These  boards  all  appear  to  be  in  excellent  condition.  If 
more  information  is  needed,  please  call  us,  Shpg.  wt.  3  Ih  SPL  480  $150.00 


iLlilCIf 
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SEAGATE  TECHNOLOGY  ST  506  SV4"  HARD  DRIVES 
The  Seagate  Technology  ST  506  hard  disc  drive  utilizes  proven  Winchester  teacnology  foi 
reliable  storage  of  up  to  5  megabytes  of  formatted  data.  Some  features  of  this  very  popu- 
lar drive  are:  5  megabit/second  data  transfer  rate,  simple  floppy  like  interface,  high  speed 
band  actuator  &  stepper  head  positioning,  requires  only  +5  <S:  +12  vdct  and  same  physical 
size  and  mountirig  paramters  as  a  mini  floppy  drive.  This  Shugart  compatible  drive  is  the 
same  as  used  on  many  home  personal  computers.  Each  drive  is  checked  out  prior  to  ship- 
ment Comes  with  data.  Only  a  few  on  hand,  so  order  early. 
Shvg.wt.81h    ST506    $225.00 

Finally,  affordable,  intelligent  disc  drive  controllers  are  avaiiatie  at  low,  low  surplus  prices.  The 
OMTI  20c  controller  boards  we  offer  are  unused,  late  style,  surplus  from  a  now  defunct  system 
house.    OMTJis  a  dim/on  of  Scientific  Micro  Systems.  These  boards  will  handle  up  to  (2)  5i4 
inch  Winchester  type  hard  drives  that  utilize  a  standard  54  pin  SASt  interface.  Perfect  for  using 
with  the  above  Seagate  ST  506  driv^e,  or  other  hard  drives  from  5  megabytes  of  storage  on  up. 
The  controllers  have  buffered  slev/seefc  modes,  overlapped  seeks,  auto  seek  &  verify,  exteimve 
fault  detection,  auto  head  &  cylinder  switching,  fuU  sector  buffering,  256/512  bytes/sector,  33 
or  18  sectors/track  (jumper  selectable),  programmable  dmc  parameters  and  much  more.  The 
board  runs  on  +5  vdc  &  +J2  vdc*  We  supply  users  manual  &  pinout  data.  Guaranteed  0;  K.. 
Shpg,  wt.  3Jb.  OMTI  20  C  $150,00  each  2/ $275, 00  Qty,  pricing  available. 


5  VDC  25  AMP  SWITCHING  POWER  SUPPL  Y 


We  just  got  in  a  small  lot  of  ruggedly  built,  lightweight  (4  lb.},  compact 
(11"  X  5'^x  1 H"),  fully  enclosed  (cover  removed  for  pic),  regulated, 
switching,  power  supplies  made  by  RO  Industries.  Input  of  115/230  vac 
is  attached  thru  convenient  clearly  marked  screw  terminals.  The  hefty 
5  vdc  25  amp  output  is  via  heavy  duty,  brass  lugs  with  a  Red  LED  sta 
tus  indicator.  All  appear  to  be  ujnused  and  in  eJfcelJent  condition. 
Shpg.  wt  6  lb.  PS-8  $50.00 


tPhone  (61 7)  595*2278  to  place  your  order  by  phone. 
Frte  72  page  catalogue  available  or  send  $1 .00  for  1st    mC,  VISA  or  American  Express  charge  cards  accepted. 
class  service  to  P.  O.  Box  62  E,  Lynn,  Ma.  0^904, 
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TYPE 


TUBES 


PRICE 


TYPE 


PRICE 


TYPE 


PRICE 


2C39/7289 

$  34.00 

11S2/4600A 

S500.00 

HL7815AL 

$  60.00 

2E26 

7.95 

4600A 

500.00 

7843 

107.00 

2K28 

200. 00 

4624 

310.00 

7854 

130.00 

3-500Z 

102 . 00 

4657 

84.00 

ML7855KAL 

125.00 

3-1000Z/8164 

400.00 

4662 

100.00 

7984 

14.95 

3B28/866A 

9.50 

4655 

500.00 

8072 

84.00 

3CX400U7/8961 

255.00 

4687 

P.O.R. 

8106 

5.00 

3CX1000A7/8283 

526.00 

5675 

42.00 

8117A 

225.00 

3CX3000F1/8239 

567.00 

5721 

250.00 

8121 

110.00 

3CW30OO0H7 

1700.00 

5768 

125.00 

8122 

110.00 

3X2500A3 

473.00 

5819 

119.00 

8134 

470.00 

3X3000F1 

567.00 

5836 

232.50 

8156 

12.00 

4-55A/H165 

69,00 

5837 

232.50 

8233 

60.00 

4-125A/4D21 

79.00 

5861 

140.00 

8236 

35.00 

4-250A/5DZ2 

98.00 

5867A 

185.00 

8295/PL172 

500.00 

4-400A/8438 

98.00 

5868/AX9902 

270.00 

8458 

35.00 

4-400B/7527 

110.00 

5e76/A 

42.00 

8462 

130.00 

4-400C/6775 

110.00 

5881/6L6 

8.00 

8505A 

95,00 

4-1000A/8165 

444.00 

5893 

60.00 

8633W 

135.00 

4CX250B/7203 

54.00 

5894/A 

54.00 

8 560/ A 

75.00 

4CX250FG/8621 

75.00 

5894B/8737 

54.00 

8560AS 

100.00 

4CX250K/8245 

125.00 

5946 

395.00 

8608 

38.00 

4CX250R/7580W 

90.00 

6083/ A7 9909 

95.00 

8624 

100.00 

4CX30OA/8167 

170.00 

6146/6146A 

8.50 

8637 

70.00 

4CX350A/8321 

110.00 

6146B/8298 

10.50 

8643 

83.00 

4CX350F/8322 

115.00 

6146H/7212 

17.95 

8647 

168.00 

4CX350FJ/8904 

140.00 

6156 

110.00 

8683 

95.00 

4CX60aJ/B809 

835.00 

6159 

13.85 

8877 

465.00 

4CX1000A/8168 

242.50* 

6159B 

23.50 

8908 

13.00 

4CX1000A/8168 

485.00 

6161 

325.00 

8950 

13.00 

4CX1500B/8660 

555.00 

6280 

42.50 

8930 

137.00 

4CX5000A/8170 

1100.00 

6291 

180.00 

6L6  Metal 

25.00 

4CX10000D/8171 

1255.00 

6293 

24.00 

6L6GC 

5.03 

4CX15000A/82B1 

1500.00 

6326 

P.O.R. 

6CA7/EL34 

5.38 

4CW800F 

710.00 

6350/A 

5.75 

6CL6 

3.50 

4D32 

240.00 

6399 

540.00 

6DJ8 

2.50 

4E27A/5-125B 

240.00 

655DA 

10.00 

6DQ5 

6.58 

4PR60A 

200.00 

6883B/8032A/8552       10-00 

6GF5 

5.85 

4PR50B 

345.00 

6897 

160.00 

6GJ5A 

6.20 

4PR55Ay8187 

175.00 

5907 

79.00 

6GK6 

6.00 

4PR1000A/8189 

590,00 

6922/6DJ8 

5.00 

6HB5 

5.00 

4X150A/7034 

60.00 

6939 

22.00 

6HF5 

8.73 

4X150D/7609 

95.00 

7094 

250.00 

6JG6A 

6.28 

4X2 BOB 

45.00 

7117 

38 .  50 

6JM6 

6.00 

4X250F 

45.00 

7203 

P.O.R. 

6JN6 

6.00 

4X500A 

412.00 

7211 

100.00 

6JS6C 

7.25 

5CX1500A 

660. 00 

7213 

300.00* 

6KN6 

5.05 

KT88 

27.50 

7214 

300.00* 

6K06 

8.25 

416B 

45.00 

7271 

135.00 

6LFe 

7.00 

416C 

62.50 

7289/2C39 

34.00 

6106  G.E. 

7.00 

5726/T160L 

49.95 

7325 

P.O.R. 

6LQ6/5HJ6  Sylvania 

9.00 

592/3-200A3 

211.00 

7360 

13.50 

6HE6 

8.90 

807 

8.50 

7377 

85.00 

12AT7 

3.50 

SUA 

15.00 

7408 

2.50 

12AX7 

3.00 

812A 

29.00 

7509 

95.00 

12By7 

5.00 

813 

50.00 

7735 

36.00 

12JB6A 

6.50 

NOTE  *  =  USED 

TUBE 

NOTE  P.O.R. 

=  PRICE  ON  REQUEST 

"ALL  PARTS  MAY  BE  NEW,  USED,  OR  SURPLUS.   PARTS  MAY  BE  SUBSTITUTED  WITH  COMPARABLE  PARTS  IF  WE 
ARE  OUT  OF  STOCK  OF  AN  ITEM. 


NOTICE;  ALL  PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 


For  Information  call:  (602)  242-3037 


Toll  Free  Number 
800-528-0180 
(For  orders  only) 


"An  parts  msy  be  new  or 
surplus,  and  parts  may  be 
substituted  wllh  comparably  parts 
ft  wt  «re  out  0l  slock  of  an  item.** 


(fVI*^^  electroiycs 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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4BiM 


"FILTERS" 

COLLINS  MechoniCQl  Filter  n52S-972^-Q10   MODEL  F455Z32F 

455KH2  at  3.2KHZ  wide*  May  be  other  models  but  equivalent.  May  be  used  or  new,  $15,99 

ATLAS  Crystal  Filters 

5, 595-2. 7/8 A^B,  5,595-2.7/I£B 

8  pole  2,7KHz  wide  Upper  sideband*  lirtpedence  BOOohms  15pf  In/eOOohms  Opf  out,     19,99 

5.595"2.7/8A>,    5.595-2,7A^SB 

8  pole  2,7Kh2  wide  Upper  sideband,   Ijipa5ence  SOOolTms  15pf  In/800ohms  Opf  out,  19.99 

5.595--S00/4,    5.595-.500/VCW 

4  pole  500  ci'cles  wide  OW.      Impedance  SODohms  15pf  In/80Ctohms  Opf  out,  19,99 

9 .  OUSBA>r 

6  pole  2,7KHz  wide  at  6dB*  Inpedance  680ohms  7pf  In/SOOohms  8pf  out.  CW-1599Hz    19,99 

KQKUSAI   ELECTRIC  CO,   flechanlcQl   Filter  #MF-455-ZL/ZU-21H 

455KHZ  at  Center  Frequency  of  453 •SKC,  Carrier  Frequency  of  455KHz  2,36KC  Bandwidth • 
Upper  sideband.   (ZU)  19,99 

Lower  sideband.   (ZL)  19-99 

CRYSTAL  FILTERS 


NTKKO 

FX-07800C 

TEW 

FEC-103-2 

SDK 

SCH-113A 

TAMA 

IF-31H250 

TYCO/CD 

001019880 

MOTOROLA 

4884B63B01 

PTI 

5350C 

PTI 

5426C 

PTI 

1479 

CCHTECH 

MD300 

YFC 

ERXP-15700 

FILTKH 

2131 

«  «  #  It- 4  4- -M- «  «  «  4^  «  #  #  #  fF  «  #  9  #  # 

CERAMIC 

F 1 LTERS 

AXEL 

4F449 

CLE^rtTE 

TCHOIA 

ICF4-12D36A 

MUPA'm 

BFB455B 

BFB455L 

CFM455E 

CFM455D 

CFR455E 

CFU455B 

CFU455C 

CFU455G 

CFU455H 

CFU455I 

■CFW455D 

CFW455H 

SFB455D 

SFD455D 

SFE10.7MA 

SFEiO,7MS 

SFG10.7MA 

NIPPON 

IiF-B4/CFU455l 

ir-B6/CFU455ll 

it-^bs 

IF-C18 

TOKIN 

CF455A/feFU455K 

7 .  3MIiz 

10.6935MHz 

11.2735MH2 

CF  3179. 3I^z 

10.7MHz  2pole  15KHZ  bandwidth 

11.7MHz  2pole  IBKHz  bandwidth 

12Mtiz  2pDle  15KHZ  bandwidth 

21,4MHz  2pole  ISKHz  bandwidth 

10.7MFIZ  SpDle  bandwidth  7*5KHz  at  3dB,  5KHz  at  6dB 

45Mi4z  2pole  ISKHz  bandwidth 

20.6MHz  36KHZ  wide 

CF  7.825MHz 


$10,00 
10.00 
10,00 

19 .  99 
5,00 
5,00 
5,00 

5,00 
20.00 

6-00 
10,00 
10.00 


10,00 

5,00 
10.00 
2 ,  50 
3,50 
6,65 
6,65 
8.00 
2*90 
2.90 
2,90 
2,90 
2-90 
2,90 
2,90 
2,50 
5,00 
2,50 
2,50 
10.00 
2.90 
2,90 
2,90 
10,00 
5,00 
^^TSUSHIKA    EFC-L455K      455KHz  7,00 


12,6KC  Bardpass  Filter  3dB  bandwidth  l,6KHz  frcm  11.8-13,4KHz 

455KH2-^2KHz  bandwidth  4-7%  at  3dB 

455KHz4«lJ(Hz  bandwidth  6dB  min  12KHz,  60dB  max  36KH2 

455K}I2 

455KHZ 

455KH2  -l-5,BKH2  at  3dB  ,  +-SKl!z  at  6dB  ,  -1— 16KH2  at  50dB 

455KHZ  4-7KHZ  at  3dB  ,   4-10KH3  at  6dB  ,  4-20KHz  at  50dB 

455KHZ  -h-5,5KHz  at  3dB  ,  4-8KHz  at  6dB  ,  +-16KH2  at  60dB 

455KH2  +-2KHZ  bandwidth  4-15KHz  at  6dB,  4-30KIIZ  at  40dB 

455KHZ  -I-2KHZ  bandwidth  4-12, 5KHz  at  6dB  ,  -?— 24KHz  at  40dB 

455KHZ  +^1KHZ  bandwidth  4-4,5KHz  at  6dB  ,  4-lOKHz  at  40dB 

455KHZ  -l-lKHz  bandwidth  +-3KH2  at  6dB  ,  -I-9KH2  at  40dB 

455fflz  -l-lKHz  baniwidth  H— 2KHz  at  6dB   ,  -i-eKHz  at  40dB 

455KRZ  +-10KHZ  at  6dB   ,    -K20KH2  at  40dB 

455KHZ  4-3KH2  at  6dB    ,    4-9KHz  at  4DdB 

455F112 

455KHZ  +-2KHZ   ,    3dB  bandwidth  4,5KI{z  4-lKIiz 

10,7MHz  280KH2  l-SOKHz  at  3dB    ^    650KEIZ  at  20dB 

10,7ME12  230KH2  4-50KHZ  at  3dB   ,   570KHZ  at  20dB 

10.7MHz 

455KHZ  -f-lKHz 

455KH2  ^Umz 

455KH2 

455KHZ 

455KHZ  -I-2KHZ 


SPECTRA  PHYSICS  INC.  Model  088  HeNe  LASER  TUBES 


PO^JER  OUTPUT  1,6MW, 
68K  OM  IWATT  BALlAST 


BEAM  DIA,    .75MM 
lOOOVDC  4-lOOVDG 


BEAM  DIE.    2,7MR 
At   3,7MA 


SKV  startup  voltage  DC 

$59-99 


ROTRQN  MUFFIN  FANS  Model  MARKa/MU2Al 


115  VAC  14ViA'rrS.  50/60CPS  IMPEDmCE  PROTECTED-F 

lOKFM  at  60CPS  THESE  ARE  NEW 


SSCFM  at  50CPS 


$  7.99 


(f^'^E^  elect roi|ics 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


I  Vll    I  fVtS    I^UITIUCl  surplus,    and    parts    may    be 

substituted  with  comparable  parts 

if  we  are  out  of  stock  of  an  item."" 

For  informafion  call:  (602)  242-3037 


800-528-01 80 
(For  orders  only) 


E 
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TYPE 

PHICE 

RFTF 

)ANS 

PfUCE 

ISTOF 

TiPE 

MICE 

TYPE 

PRICE 

2N1561 

S25.00 

2N  59  20 

$   70.00 

40608  RCA 

$  2,48 

BFY90 

$    1,50 

2N1562 

25,00 

2N5921 

80,00 

40673  RCA 

2.50 

BLW60C5 

15,00 

2N1692 

25,00 

2N5922 

10,00 

40894  RCA 

1.00 

BLX67 

12.25 

2N2S57 

1.55 

2N5923 

25,00 

60247   RCA 

25.00 

BLX67C3 

12.25 

2N2857JAN 

4,10 

2N5941 

23.00 

61206  RCA 

100,00 

BLX93C3 

22,21 

2K2857JANTX 

4,50 

2K5942 

40.00 

62e00A  RCA 

60,00 

BLYS7A 

7,50 

2^2676 

13.50 

2N5944 

10.35 

62803  RCA 

100.00 

BLYSaCS. 

13,08 

1                               2NZ947 

18.35 

2K5945 

10,00 

430414/3990RCA  50,00 

BLY89C 

13.00 

2N2948 

13.00 

2N5946 

12.00 

3457159   RCA 

20.00 

BLygo 

45.00 

2N2949 

15.50 

2N5947 

9.20 

3729685-2  RCA 

75.00 

BLY92 

13,30 

2N311S 

5*00 

2 W 6080 

6.00 

3729701-2  RCA 

50.00 

BLY94C 

45,00 

2K31i9 

4.00 

2N6081 

7.00 

3753883  RCA 

50.00 

BLY351 

10,00 

2N3134 

1.15 

2N6082 

9.00 

615467-902 

25.00 

BLY568C/CF 

30.00 

2N3287 

4.90 

2tJ60S3 

9.50 

615467-903 

40.00 

C2M70^28R 

92.70 

2N3288 

4.40 

2K6084 

12.00 

2SC568 

2,50 

C25^28 

57,00 

2K3309 

4.85 

ZN6094 

11,00 

2SC703 

36.00 

C4005 

2.50 

2N3375 

17.10 

2N6095 

12,00 

2SC756A 

7,50 

GD!659 

20,00 

2N347S 

2 .  13 

2N6096 

16.  10 

2SC781 

2.80 

CDi899 

20.00 

2N3553 

1.55 

2N6097 

20*70 

2SC1013 

1.00 

CD1920 

10,00 

2N3553JAK 

2,90 

2N6105 

tl,00 

2SC1042 

24.00 

CD2188 

18.00 

2N3632 

15,50 

2N6136 

iiM 

2SC1070 

2.50 

CD2545 

24 ,  00 

2N3733 

11,00 

2N6166 

40.24 

2SC1216 

2.50 

CD2664A 

16.00 

2N3S18 

5,00 

2N6267 

142.00 

2SC1239 

2.50 

CD3167 

92.70 

2M3S66 

1 .  30 

2N6304 

1,50 

2SC1251 

24,00 

CD33S3 

95.00 

2N3866JAK 

2.20 

2N6368 

30,00 

2SC1306 

2,90 

CD3435 

26.30 

2K3866JANTX 

3.80 

.2N6439 

55-31 

2SC1307 

5,50 

CD3900 

152.95 

2N3e66JAMTXV 

4.70 

2H6459 

18.00 

2SC1424 

2,80 

CM25-12 

20,00 

2K3e66AJANTXV     5.30 

2K6567 

10,06 

2SC1600 

5,00 

CM40-12 

27.90 

2N3924 

3.35 

2N6603 

13,50 

2SC1678 

2,00 

CH40-28 

56.90 

2N3926 

16,10 

2N6604 

13,50 

2SC1729 

32,40 

CMR50-12 

30.00 

2N3927 

17.25 

2N6679 

44,00 

2SC1760 

1.50 

CTC2001 

42,00 

2N3948 

1.75 

2N6680 

80,00 

28C1909 

4,00 

CTC2005 

55,00 

2N3950 

55.00 

021-1 

15.00 

2SC1945 

10,00 

CTC30O5 

70.00 

2N3959 

3,85 

01-S0703T4 

65.00 

2SC1946 

40,00 

CTC3460 

20.00 

2N4012 

1 1 .  GO 

35C05 

15.00 

2SG1947 

10,00 

DV2820S 

25.00 

2N4037 

2.00 

102-1 

28.00 

2SC1970 

2-50 

DXL1003P70 

22 .  00 

2N4041 

14,00 

1 03^*1 

28,00 

2SC1974 

4-00 

DXL2001P70 

19.00 

2N4072 

i.ao 

103-2 

28-00 

2SC2166 

5,50 

DXL2002P70 

14.00 

2N4080 

4.53 

104F1 

13,00 

23C2237 

32.00 

DXL350iAP100F 

47.00 

2W4127 

21,00 

163P1 

10.00 

2SC2695 

47,00 

EFJ4015 

12-00 

2H/i4l6 

2,25 

lSl-3 

15.00 

A2XI698 

FOR 

EFJ4017 

24.00 

2N4427 

1.25 

210-2 

10.00 

A3-i2 

14 ,  45 

EFJ4021 

24,00 

2N442e 

1.85 

269-1 

18.00 

A50-12 

24,00 

EFJ4026 

35,00 

2K4430 

11.80 

281-1 

15,00 

A209 

10.00 

EN15745 

20.00                               1 

2N4927 

3,90 

282-1 

30.00 

A283 

6,00 

FJ9540 

16,00 

1                              2N4937 

3.45 

482 

7.50 

A283B 

6.00 

FSX52WF 

58.00 

2NA959 

2.30 

564-1 

25.00 

A1610 

19,00 

G65739 

25.00 

2N5016 

18.40 

698-3 

15.00 

AF102 

2.50 

G653S6 

25,00 

2N5026 

15.00 

703-1 

15.00 

AFY12 

2,50 

GMO290A 

2,50 

2N5070 

18,40 

704 

4.00 

AR7115 

20.00 

HEP  7  6 

4,95 

2N5090 

13.80 

709-2 

11.00 

AT41435-5 

6.35 

HEPS  30O2 

11.40 

2H5108 

3.45 

711 

4.00 

B2-8Z 

10.70 

HEPS 300 3 

30,00 

2ti5109 

1.70 

733-2 

15,00 

B3-i2 

10.85 

HEPS 3005 

10.00 

2N5160 

3.45 

798-2 

25,00 

B12-12 

15.70 

HEPS3O06 

19.90 

2N5177 

21,62 

3421 

28.00 

BAL0204125 

152,95 

HEPS 3007 

25 .  00 

2N5179 

1,04 

3683P1 

15.00 

BF25-35 

56,25 

HEPS3010 

11,34 

2N5216 

56.00 

3992 

25.00 

B40-12 

19,25 

HF8003 

10.00 

2N5470 

75.00 

4164P1 

15.00 

B70^12 

55.00 

HFET2204 

112.00 

2^5583 

3.45 

4243P1 

26.00 

BF272A 

2.50 

HP35821 

38.00 

2N5589 

9.77 

4340P3 

18.00 

BFQS5 

2-50 

HP35826B 

32.00 

2N5590 

10,92 

4387P1 

27,50 

BFR21 

2.50      ] 

HP  3  58  2  6E 

32,00 

2N5591 

13.80 

7104-1 

28,00 

BFR90 

1.00      1 

tIP35831E 

30,00 

2N5596 

99,00 

7249-2 

10,50 

BFR91 

1.65      ] 

HP35832E 

50,00 

2N5636 

12.00 

7283-1 

37,50 

BFR99 

2.50      1 

tlP35833E 

50,00 

2U5637 

15.50 

7536-1 

30.00 

EFT  1 2 

2 ,  50      ] 

E£P35859E 

75*00 

2K5641 

12.42 

7794-1 

10,50 

BFW16A 

2.50      1 

[1P35866E 

44.00 

2N5642 

14.03 

7795 

15,00 

BFW17 

2,50      1 

tiXTR2101 

44,00 

2N5643 

25,50 

7795-1 

15.00 

EFW92 

1 ,  50      1 

[1KTR3101 

7.00 

2N5645 

13.80 

7796-1 

24.00 

.BFX44 

2 ,  50      ] 

HXTH510I 

31.00                               , 

2W5646 

20,70 

7797-1 

36-00 

BFX48 

2,50      1 

aXTR6l04 

68.00 

2H3651 

11.05 

40081   RCA 

5.00 

BFX65 

2-50      1 

iXTR6l05 

31 .  00 

2N5691 

18,00 

40279   RCA 

10-00 

BFX8A 

2,50      1 

4XTR6106 

33 .  00 

2N5764 

27,00 

40280  RCA 

4-62 

BFX35 

2.50      . 

1310 

1,00 

2N5836 

3.45 

40281   RCA 

10,00 

BFX86 

2-50      . 

J02000 

10,00 

2N5342 

3,45 

40282  RCA 

20,00 

BFX39 

1.00      . 

JO2O0 1 

25.00 

2N5S47 

19.90 

40290  RCA 

2,80 

BFY 1 1 

2.50      . 

J04045 

24.00 

2^5849 

20,00 

40292  RCA 

13-05 

BFYIS 

2.50      I 

0)5522 

25.00 

,                             2N5913 

3,25 

40294  RCA 

2.50 

BFlfl9 

2,50      I 

CJ5522 

25.00 

2K5916 

36,00 

40341   RCA 

21.00 

BFY39 

2,50      } 

11106 

13.75 

Toll  Free  Number       ai 

parts   may   be   new   or 

PRICES  SUBJE 

CT  TO  Cf 

lANGE  WITHOUT  NOTICE                 | 

800*528-0180 

surplus,    and    parts    may    be 
substituted  wilh  comparable  parts 

.^\l^ 

W.    f 

4ectfl* 

oiyc* 

(For  orders  only) 

if  we  are  out  of  stock  of  an  item." 

For  information  call: 

(602)  242-3037 

Q^TM    1|^ 

Mi     % 

/■^Wl-S 

1 
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RF  TRANSISTORS  (CONTINUED) 


M1107 

$16,75 

MRF45S 

$20.70 

!JE02160ER 

sioo.oo 

SD1009 

$15,00 

MU31 

5,15 

MRF464 

25.30 

NE021350. 

5.30 

SD1009-2 

15.00 

Ml  132 

7,25 

MRF466 

16.97 

NE13781 

61,00 

SDl0i2 

10.00 

M1134 

13,40 

MRF472 

1,50 

NE21889 

43.00 

SO 10 12-3 

10,00 

M9116 

29,10 

MRF475 

3,10 

NE57e35 

5.70 

SD1012-5 

10,00 

M9579 

6.00 

KRF476 

3,16 

KE64360ER-A 

100.00 

S&1013 

10.00 

M9580 

^.95 

MRF477 

20.00 

NE64480    (B) 

94 .  no 

SD1013-3 

10,00 

M95S7 

7,00 

MRF479 

S.05 

NE73436 

2.50 

SD1013-7 

10.00 

M95S8 

5*20 

MRF492 

23,00 

[^E7  7  362ER 

100.00 

SD1016 

15.00 

M9622 

3,95 

MRF502 

1.04 

NB9e260ER 

J  00. 00 

SI>1016-5 

13,00 

M9623 

7.95 

MRF503 

6.00 

PRTS637 

25.00 

SO 10 18-4 

13,00 

M9624 

9,95 

MRF504 

7 .  00 

PT3127A 

5,00 

SD 10 18-6 

13.00 

M9625 

15,95 

MRF509 

5.00 

PT3I27B 

5*00 

SD1018-7 

l3,00 

H9630 

14.00 

MRF51L 

10.69 

PT3127C 

20.00 

Sin0l8-i5 

13,00 

H9740 

27.90 

MRF515 

2.00 

PT3127D 

20.00 

SD1020-5 

10,00 

H9741 

27-90 

MRF517 

2.00 

PT3127E 

20.00 

SD102a 

15.00 

H9755 

16.00 

HRF525 

3,45 

PT3190 

20,00 

SD1030 

12,00 

M9780 

5.50 

MRF559 

1.76 

PT3194 

20,00 

fin L 030-2 

12.00 

M9827 

IKOO 

HRF587 

11,00 

PT3195 

20.00 

SD1040 

3.00 

H984e 

35,00 

MIIF605 

20.00 

PT3537 

7.80 

SD1040-2 

20.00 

M9S50 

13.50 

MRF6ia 

25,00 

PT4166E 

20.00 

SD 1040-4 

10,00 

K9851 

20.00 

MRF626 

12.00 

PT41760    ' 

25,00 

SI3 1040-6 

5,00 

msto 

5.25 

^ffiF62S 

8.65 

PT4186E 

5.00 

SO 104 3 

12,00 

H98S7 

2.  BO 

MRF629 

3.45 

PT4209 

25.00 

SD1043-1 

10.00 

H9908 

6*95 

MRF641 

25.30 

PT4209C/5&45 

25.00 

SO1045 

3.75 

M9965 

12.00 

MRF644 

27,60 

PT4556 

24.60 

SD1049~1 

2.00 

MM1500 

25.00 

MRF646 

29,90 

PT4570 

7.50 

SD1053 

4.00 

MM1550 

LO.OO 

MHF648 

33.35 

PT4577 

20.00 

SD1057 

10-00 

MM1552 

50.00 

MRF816 

15*00 

PT4590 

5.00 

SD1065 

4,75 

MM1553 

50.00 

MRF323 

20.00 

PT46I2 

20.00 

SDl06a 

15.00 

MM1607 

8,45 

MHP846 

44,85 

PT4628 

20.00 

301074-2 

18,00 

MH16I4 

10.00 

MfiFS92 

35.50 

FT4640 

20,00 

SD1074-4 

28,00 

MK1810 

15,00 

MRF894 

46.00 

FT4642 

20,00 

SD1074«5: 

28,00 

MMISIO 

15.00 

MRF901    3  Lead 

1.00 

PT5632 

4,70 

SD1076 

18,50 

HM1943 

i.ao 

MRF901   4  Lead 

2,00 

PT5749 

25,00 

SD1077 

4,00 

>lM260a 

5,00 

HRF902/2N6603JAN 

13.00 

FT6612 

25,00 

SD1077-4 

4,00 

MM3375A 

17,10 

KRF902B 

18,40 

PT66r9 

20.00 

SO 10 7 7-6 

4,00 

MMA429 

10.00 

MRP904 

2,30 

PT6708 

25.00 

SD107S-6 

24,00 

MJ4S0O0 

1.15 

MRP905 

2,55 

PT6709 

25.00 

SD 1080-7 

7 ,  50 

MM3006 

2.30 

MRF9il 

2,50 

PT6720 

25.00 

sDioao-a 

6.00 

MMSOll 

25.00 

MRF965 

2, 55 

pT&5m 

L  5 .  00 

SDlOSO-9 

3.00 

HPSIT31 

1.01 

MRF966 

3 .  55 

PT8524 

25.00 

SD10S4 

8.00 

MRA2023-1.5 

42,50 

HRFIOOOMA 

32.77 

FTS609 

25,00 

5D10S7 

15.00 

MRF134 

10.50 

MRF 1 004M 

31,05 

PT8633 

25.00 

SDI083 

22,00 

MRF136 

16,00 

MRF20Q1 

41,74 

PT8639 

25.00 

SD108S-8 

22.00 

MRF171 

35.00 

HRF2005 

54.97 

PTS659 

25,00 

SD10S9-S 

15-00 

MRF20B 

11.50 

MRF5J76 

24,00 

PT8679 

25,00 

SD1090 

15.00 

NEF212 

16.10 

MRF8004 

2,10 

PTS708 

20.00 

SD1094 

15,00 

MRFZ21 

10.00 

MSC1720-1Z 

225.00 

PTS709 

20.00 

SD1095 

15-00 

MEF223 

13.00 

HSCie21-3 

125,00 

PT8727 

29,00 

5D1098-1 

30.00 

MRF224 

13.50 

HSC 182 1-10 

225-00 

PT8731 

25,00 

SDUOO 

5.00 

imF227 

3.45 

MSC2001 

30,00 

PT8742 

19.10 

SD1109 

18.00 

MRF230 

2,00 

MSC2010 

93.00 

PT87a7 

25.00 

SDH  13-2 

7.50 

MRF231 

10.00 

MSC2223-10 

245.00 

Pt8828 

25*00 

SDH  15-3 

7.50 

MRF23Z 

12,07 

MSC2302 

FOR 

PT9700 

25-00 

SDH  1.5-7 

2,10 

MRF237 

3,15 

MS C 3000 

35,00 

PT9702 

25-00 

SD1116 

5.00 

MRF23a 

13,80 

MSC3001 

38,00 

PT97S3 

16,50 

SDllia 

22.00 

MRF239 

17.25 

MSC720O2 

FOR 

FT97S4 

32,70 

SD11I9 

5,00 

MRF245 

35,65 

MSC73001 

FOR 

PT9790 

56.00 

SB 1124 

50,00 

MRF247 

31,00 

MSC80064 

35,00 

FT31083 

20.00 

501132-1 

15,00 

MRF304 

36,00 

MSC80091 

10,00 

PT3I962 

20.00 

SO  11 32-4 

12,00 

MRF306 

50.00 

Msceoogg 

3.00 

FTX6680 

20,00 

SD1133 

9,50 

MItF313 

11,15 

MSCS0593 

FOR 

RE3754 

25.00 

301133-1 

10.00 

MRF31A 

29,21 

MSC80758 

FOR 

RE 3789 

25,00 

SDl 134-1 

2,50 

MRF315 

2S,86 

MSC82001 

33,00 

RF35 

16,00 

501134-4 

12,00 

MRF316 

55.43 

HSC82014 

33.00 

RFS5 

17.50 

SDU34-17 

12,00 

MRF317 

63.94 

MSCS203dM 

130,00 

RFUO 

21.00 

3D1135 

10.25 

MRF412 

18,00 

MSC82030 

33.00 

S50-12 

23.80 

SOI  135-3 

12,00 

MRF420 

20-12 

MSC83001 

40,00 

S30O6 

15,00 

301136 

12,50 

KRF42 I 

?5*00 

MSCe3003 

62.00 

S3O07 

10.00 

SDl  136-^2 

12.50 

MRF422 

38,00 

iyiSC83005 

70.00 

S3031 

22.00 

SD 11 43-1 

10.00 

MRF427 

17.25 

MSC83026 

FOR 

SCA3522 

5.00 

SD1143-3- 

17,00 

MRF428 

63.00 

MSC83303 

FOR 

SCA3523 

5,00 

SD1144 

4.00 

MRF433 

12-07 

MSC84900 

60 ,  OO 

SD345 

5,00 

SD 11 45-5 

15,00 

MRF449/A 

12,65 

MT4150 

14.40 

SD445 

5-00 

SD1146 

15.00 

MRF450/A 

14,37 

MT5126 

25.00 

SD1004 

15.00 

SD1I47 

15.00 

MRF452yA 

17,00 

MT5596(2N) 

99.00 

SD1007 

15.00 

SD1188 

10.00 

MRF453/A 

18.40 

MT576SC2H) 

95,00 

SD 1007-2 

15.00 

SDU89 

24.00 

MRF454./A 

20,12 

MTe762 

25*00 

SD 1007-4 

15,00 

SD1200 

1,50 

MRF455/A 

16.00 

NE02L36 

2.00 

SD1O07-3: 

15,00 

SDl201-*2 

15,00 

Toll  Free  Number 
800-528-0180 
fFor  orders  only) 


"All  parts  may  tie  new  or 
surplus,  and  parts  may  b€ 
substrtuted  with  cornp  amble  parta 
if  ^e  are  out  of  slock  of  an  Item." 


(fVI<l^  electroi|ics 


For  infonnation  caflr  (602)  242-3037 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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RF  Transistors  (continued) 


BlHl 

IIO.W 

f«lH4-4 

t  2,» 

SDIOI^Z 

II  ^.w 

SIIF1477 

»)«.M 

Sai244ai2 

».ao 

S914ID-i 

IJ,d« 

9QI»3fr>l 

41.  w 

antP 

ti.oo 

SDim^ 

A»*S 

iBlM^ 

1.00 

SI14U 

w.ao 

UF14)] 

44,00 

xailAj 

li.oo 

SB14L]hl 

tt.00 

9»t51l« 

100.00 

3«r7»t«i 

12.00 

SB131J-lt 

**<s 

sctwr 

j.aa 

tBt45l^ 

14.00 

SEFltl* 

40.00 

SBU4I 

J  KM 

»1416 

»,00 

m342i] 

|]>D.OO 

SITCTlf 

1^,00 

taifii-ii 

*.M 

SDLVM 

1.00 

fBI4SJil 

20.00 

ssrzosj-i 

<**<» 

£aiJ*Vl 

is.oe 

jei4ii^ 

14.00 

101^44 

^.00 

snanFr 

MI.09 

tain^*r 

i*m 

aatit* 

UM 

«ei4»4*l 

U.(M 

SBKIM} 

30.0D 

Ifill?Z 

IO.M 

S&142t 

|4.fXl 

SOI54J 

«.0O 

'i?11T0t 

JSvOO 

»t2lfc-lt 

l.M 

switr 

LOO 

501417 

iy.m 

ssr;i47 

zz,<» 

U11I2"1 

10.  »S 

»i4^«-   vm. 

11.00 

S)l  544111 

S5.IU 

SS4112 

14.00 

Skill* 

if.M 

iBtJI^ 

i.se 

mun 

£t,W 

»nm 

i»,ao 

»IJU-? 

ifl,*]i 

SB  1 425-1 

il,oo 

lli|54t 

Tf.OO 

U7U« 

11.0ft 

»iai*-+ 

I*,fl0 

SfiLH>-i 

».0« 

«I4«D 

iS.OO 

SUTIM 

2$,  00 

man^ 

lo.»s 

»i429-i 

|4,*0 

l&l 574^1 

4.9S 

^l*«JS» 

11.00 

•eiii*-* 

IS.DO 

saiui-i 

(.« 

»l4i4 

i>so 

fKFlXiS 

tOQ.OO 

f*mi 

Jl,rs 

»14A^5 

l},0« 

man 

t,f5 

«**ftl 

It^OO 

mm*** 

IS.fB 

^tlfrVl 

I,9«< 

»t4i4-l 

1,10 

aavrjill 

S.OO 

^ni*-i 

fl.75^ 

SBI41D 

u.«o 

if4S5T 

2^,00 

1A«»1 

IS.OO 

mitiQ 

l.OO 

5Dittl^$ 

t.»> 

fSl4«4^ 

K» 

502371 

n.oo 

»i2ra-i 

tl,7S 

3>1430-2 

tti^eo 

1KJ04I 

5.00 

HUSil 

ll.OO 

miii^i 

».» 

S011J5 

?.50 

3&l4t^l 

l.W 

Ht2>42 

K».i» 

n>t2>v-i 

10.01} 

SAlkM 

20.00 

SL)4I-» 

»,tB 

2]|>3M 

i»,eo 

»i22a-4 

t.CB 

fifiDTS-i 

7.» 

fOI4M 

2U.» 

icr3»« 

li.w 

I01J7f-l 

10.00 

SDl4M-$ 

21.00 

*L»]-j  n 

SS.OD 

fiUOH 

15.00 

minz-i 

It.  00 

isun 

lA.oe 

tfil40l^l 

fA.OO 

5ir»7i 

i*.ao 

ffiQll201«I 

t.OQ 

S9I 434-9 

21.00 

sftJin 

5,00 

Ti5ia*t 

J,5S 

»tiSl-U 

KM 

Sbioo-i 

».D0 

$eJ4Bft-7 

37. MJ 

^^r2572 

ji.m 

aijij 

ID.  00 

S0]4Jtt 

24,00 

tViU 

IS. CM 

■ff^lt 

l.M 

mi7i**i9 

li.U 

»t»a~3 

l.OO 

S0J4«»^ 

i9.06 

5«2S»+ 

4«.00 

SDJ2f]^2 

10.  u 

S&144I 

M.OO 

smti 

50.00 

■n»nji4 

5.00 

soizn 

li.tt 

5111  W5-f 

t.eo 

iD14««-l 

W,M 

sm»T 

IS,  00 

S0JJA1-1 

lll,«l 

£&1441 

U.fiO 

SU7iO 

u.oo 

TTICIB 

14*  00 

miii-i 

ll.OO 

SGUO^ 

}UDO 

S011I1KJ 

J5.M 

sin74i 

40.00 

IS12SJ-4 

10.00 

SCt444 

I.IS 

wrtvn 

20.00 

Tua 

StOQ 

fi)J£2'9-7 

ID.tl 

souoo 

39'.  00 

IOlSZO-2 

11.00 

972747 

40.00 

ui2n-^i 

tj.ftj 

5D 1444-0 

1.11 

iin«7Ki 

2,50 

iOTrr?ni/Mr 

4W,O0 

SDJI39-IA 

ICfl 

S0I409 

lft,OD 

BlJSZ;-ii 

^9.00 

S]in?67U 

40.00 

S»llf0^ 

l**tw 

JIB  1444 -9 

1,25 

fl79l« 

15.00 

i^j-j 

ts.oo 

SDJIIll 

4^00 

SDI^ftlO 

Ift.OO 

mi  «zs- 1 

74.00 

SKPzazi 

25,00 

i&tafo-i 

15.«1 

50H4fe 

4,0] 

iVlOOS 

50.00 

ff4)Die 

KO.OO 

StH2i,0-4 

15.00 

SOU  10-3 

21, {» 

SOiUI-] 

34,00 

3KF2S2Z/2SlbMJ 

13,50 

fill  300 

1,1} 

SD1450-] 

»,00 

sori^tj 

S.OO 

ff4l5 

1.00 

iti\7i,^-i 

14. 4M 

£Dl4l1l-t 

i),M 

Sf}15»-i 

M.OO 

SRPias? 

30.00 

¥D110t-r 

I,™ 

SD1451 

lJ*Ofl 

5iinor« 

ia.OD 

Relays 


BKC  To  Banana  Plug  Coax  Cable  SG-3S  36  Inch  or  BNC  to  N  Coax  Cable  RG-58  36  inch. 


$7.99  or  2  For  $13,99  or  10  For  $50.00 


$9.99  or  2  For  $15,99  or  10  For  S60.00 


Amphenai 

Part  I  316-10102-8 

llSVac  Type  BNC  DC  to  3  GHz, 


S29*99 


COAXIAL  RELAY  SWITCHES  SPDT 

FXK 

Part  #   300-niS2 

120Vac  Type   BNC   DC    to  A  CHz, 

FSPJ   5985-543-122  5 

S39.99 


FXR 

Part   0   300-11173 
IZOVac  Type  BMC  Same 
FSN   5985-5^3-1850 

539.99 


Tgn^^:  DOMiSHC:  F^lfWldl,  coo.  V  Cndlt  Carel 

FOHglOW  fttptm  only.  U.S.  funds.  Money  dhrdw.  or  Cwhtaf  |  CtaCk  Only 

&OtOl.'  MO«c4lM«  Iw  liUptwgna  or  maiK  PaymenI  Tmni  Gusiomir  will  tw  by  C«»h.  U^n^V  ^i^.  ^  CaoNsf's  Chsc^.  Wa  ilri  WBtff 

but ««  ewinci  KSMIR  p«r»qnBt  ePuc^k  for  C.Oi^.'s  C.O.D 'a  am  thlpptid  D?  «ir  cnl^  «rid:  mru  UntUta  Parcsi  Servica. 


OONFmtHHQ  OflSEAS^  'Jn*  w«iaU  ^vFw  tfuT  ccnflnndng  «)i4v«  nel  b>  MM  ■fUT  ■  MMfun*  Ot^m  tttt  b4«n  p4*c«l.  ft  oomgmrpf 
MkttUlH  4  conltlini»ng  or^Mf .  ptaHa  maA  "GOHFIRMIIKi'  boldly  on  lh«  tfAt  1^  pfQdl«ni«  et  «jcficati  UlrpfTwif t  Ck- 
'  10  tfi  Oi^W  WMEft  i4  not  pvpaty  nwliad.  Om  BUBtomar  win  ba  hafd  raapbWbM  i»  Vfy  44<g44  inei,inaiL  pIl«  ■  ti% 
I  chHot  on  thi  niurTMd  pmtt. 

ovoFT  cMcn  wta  m  iw-  t/xmt^u^  lusTEncAfe^  viaA,  and  am»«G4n  loeniess 

[X4r4  SHCrric  Wh«A  IP*  A«i«  dau  tiitttl  in  StOd  SA  dPrigat  M  wNI  «upE«y  r 


se^cnvi  fuTdUufc  av  ua«i«  iv 
ift-      - 


POSTAGE:  MInlrrurti  shlppFnc  andTtandllf^  FAth«U  5.,  CAn4di,  arid  M^xleors  S3 .00  fer  ground  SPlJp^ 
TTit^nta,  all  ottior  COuritrktS  is  HJ50,  A^^'  rates  0ira#vailai>l4  if  tli«  tlin«:  at  youf  ond^r  Alt  I'orskgn  orders 

Sl*u«  -Irfclude  25%  of  (he  ordisfed  amount  lor  a  hipping  and  handHino.  C.O.O.'s  are  shiippad  AIR 
INLV. 

PHEf'AID  ORDERS:  Ordera  muat  be  KC^omtHni^d  by  ■  drwciL 

PAfCE&  PHc*f  are  fiutiiact  to  cfMnfi*  wtthoul  notioou 

PURCHASE  OflDEnS;  W«  vxtp^  pof C^vjiM  tttftn  v^y  #nifi  thay  o/e  ac«impanjed  try  l  CfvelL 

fl£STOCK  CHAftQE&  tt  parts  ara  fvturnKt  la  MHZ  GLECmONlCS.  INC  due  to  cmtonw  orror,  the 
amiomm  unu  be  usid  respoftsibtr  tgr  all  fa«i  incurrvd  and  will  ba  dFmigaKi  a  1S%  RESTOCK 
QHAMgE  with  ttv  rvnainder  in  CREOrr  ONLV  Th«  fo^kMrlng  musi  sccampany  wiy  rvtim;  A  coQf  of 
oiyr  rmoic*,  rMum  authodaition  numbtf  «tiHcii  muat  be  obtAinad  prior  to  sNipainQ  tn*  mvtl^andiAt 
back  RAtumt  must  be  dcna  within  tO  DAYS  Cp'  raea^pl  o'  p^rciiH  Return  SAJthortutlon  numbofv  can 
ba  obt^imd  tiy  calling  fSQ^  242-^9? G  o^r  notifyln|||  m  by  poat  card.  fMum  auUtorizsUor»  tiiti  not  ba 
Qtvm  0^  on  oor  900  runnter- 


Of^CMACCQUHTLWa 


thai  «■  d&  net  te*ii*  ocan  aeooirt* 


MmtioMi 


IWfna  an  nalliAiia  Oil 


OifOCH  PpMit:  NfH  ottr  Inrma  aft  liKkdtd  >4Di  HCh  044^  lor  ywl 
faqywl 

PAHTS:  Wa  nAorvD  I  he  right  to  substitute  or  repia^a  mrvy  flem  witti  a  pan  of  oquaF  or  comparable 
specnicAMon. 


SALES  TAX;  AKZDf^A  re£#denit9  rmni  aiOd  B%  nim  Ms,  yrtleu  a  sianadAFOZOliA  rau^  tax  care 
la  cwrvnttyiori  Rio  witn  us.  All  ordan  pl«c«d  by  parpona  outsictB  of  AflCZOHA.  tut  6^n990  To  par- 
aoiQ  in  APUZONA  are  aiulQ^aci  to  ttie  6^  tai'Oe  tuu 

SHOftTAQE  on  IMMAGE:  All  diima  for  slwlaoe*  or  dimsgH  fnuil  be  made  w^tfiin  S  DAYS  of 
racaipi  of  pa/c«i.  C«a;rn3  musL  includa  a  copy  Of  ouf  Jmoioe,  aloi^Q  with  A  return  auihorlraTkjn 
nLPnbor  which  can  be  D^ainBd;  by  csni acting  ua  a1  ftiOsZ^  2*34&\6  or  sendrncj  a  post  card.  A^fiorrza 
t>lona  canno!  be  on  cHif  300  nijmber.  An  iiwrn  muat  be  properly  packed,  if  lien^s  ire  not  propeny 
padked  rnalie  ture  to  contacl  the  carrier  ^  ihaf  I  hey  CAn  com*  Dut  »nQ  irtspeci  tlie  package  batora 
11  it  raiumed  to  uo.  Customers.  wh\th  do  not  noiity  ui  wilNfi  thii  lime  period  w\n  be  held  renpon^lNe 
for  the  entire  order  as  we  will  coriaider  ilia  orOer  comolsle. 

OUR  800  NUMa^R  IS  STTtlCTLY  FOR  ORDeRS  OhlLV  fflODt  SSti-OlBO.  II^PCRMATION  CALLS  ARE 
TAKEN  ON  m^  242^ie  or  f&02}  242'«}Q7, 


V-«  elect 

2111  W,  CAMELBACK  ROAD 
PHOENIX,  ARIZONA  $501 S 


i-,Ur.t7?ifl 


roqici) 


mastei  theigc 


"All  parts  may  be  new  or 
surplus,  and  pnaria  mav  be 
substituted  with  comparable  parts 
If  we  are  out  of  siocK  ol  art  item." 


For  mtormation  call:  (602)  242  3037 

Toll  Fr«t  Numb0f 
SO0*52fi-0180 
(For  ordtrt  only) 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


jj 
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THE  FIRST  NAME 
ELECTRONIC  TEST  GEAR 


20  MHz  DUAL  TRACE  OSCILLOSCOPE 


^039 


i3K»ta  HwlMig  •  TV  vktaa  ifnc  ruiM  •■  u*4<s«  bamlwftnh  A  higii  sefi9-  wghsy^aj  hoc*  on 
Hvil)|r  •  lnt«mal  ^niticul*  *  frorl  [Hifwl  tf  oov  rotalor  •  Z  ua  >  tngn     pbba.  ndkjdid 
MJiiitwHy  4-^  mods  •  fvfu&iilii^  pow«r  tu{H»hr  •  Uuitr-irr  caJibrator 

Add  1S%  el  mw  erd«f  tOf  InturwJ  Surfia  Hal 


95* 


RAMseo-noQ 

VQIM  MULTrTESTER 

i*FV4e»i  wHMvfliiely  or  equipmeni 
FvAlUires  mcitJCte  •  mirrot  tUCtl 
seal*  •  ftOublHtKjvwBled  ipreCi&M»n 
Enavkng  CDli  *  d0ubNt  dmrlOfld  pro-' 
l«ctk>fi  *  in  h|j»al  iaw  ccsl  unit  for 

untt 


Md^^ 


ic4l  leadfi  and 


45  MHz  OUAL  SWEEP  OSCILLOSCOPE 


~9lkv  tanym  tf9£liia?,  imfidriB!-  b^yyptf  noUoA  *  ;2Qi  ^^ 
Wn#  *  )i$  twH0  fiMSiriiiicitwi'  •  fi4t  irtQptr  fCMji^Hs.  CHT  CH?  LmE  EXtmrai 


$799.^5* 

High  riiijiy  hocfc  on 


NEW  RAMSEY  1200 
ram  MULTITESTER 

Checlii  trflfiftfilqif  1,  tUp^n  ind 
LEOsiMiih  in  14  prdlsHional  qi^iiity 
mt«»r.  Olh*f  (efttufiH  include. 
docitMia  «c;4l«  •  20K  vdTl  rMlerfr»g 
tyllffrn  •  2'^'  cntrroHtd  ■£■!«  • 
pDlArtly  mrllch  •  70  mMiuif  »n4 
rang«i  ♦  MEely  prPtMft  •  hff  h 
mip«qt  plAilte  ^m 


$2495 


t#i1  iciHla  and 
balltry'  Included 


RAMSEY  D-3ta0 
DIGITAL  MULTIMETER 

^t  I  L^ut,  occuf BiA  dKgtrai  ma*- 
surenienis  st  »n  airiumgly  law 
E^ost  •  tn-iinfi  color  cod«d  puib 
tiuttanx,  ifweds  range  ukKHon 
•  abspfastic  iiH  5iiind  •  rtctsud 
mput  lac^  *  aver^pad  pvtoclion 
oci  ^EE  rai^g^s  *  3'A  digit  UCD  ^it- 
play  wklh  auto  l«ro,  HulD  polar  I  ly 
&lqwBAT  irrciicdtcir 


$4995 


li^il  kAdt  jfind 
batltry  ^ndudvd 


CT-70  7  DIGIT  525  MHz 
COUNTER 

Liib  qu&kiiy  ai  a  break It^mugh  prhce  f  eaticrei 

•  3  Ire^utinc/  rangini  eac:h  wJlh  pr^  afnp  •  dunl 
sis'l^ci&biisr  gmo'iirnn  •  ffiia  teilviiy  inaicaior 
«  5DrnV  ^<  1^  M,Hrt)FPii:>ai  Hpniaiviiy  >  widv 
tre^u«ncV  r«nga  ■  1  ppm  accuracy 


*1 1 9»« 

CT-?Okil   , 

BFM  nic*pp#ck. 


wkrad  incliidtt 
Ad  adapiat 


CT-90  9  DIGIT  600  MHz 
COUNTER 

TMo  mQsl  versatile  lot  less  than  S300.  Feature^  3 

Se^'E'tlablf'  C]at«  limes  *  9  dtgils  *  Qilii&  iMdiCHtCir 

•  diSplSv  hold  *  25rrV  (5)  1&0  MHz  i^pital  ften- 
itiivWy  *  ID  MHz  lime&ase  foi  WWV  CAl^bratJdn 

*  1  pf3iTi  accuracy 


»149S5 

Ct-BOkhl 

OV-1  0  1  PPM  overt  trm«b^ 
01^-4  ntcBfi  pack. . 


wtrad  includa* 
AC  fedaptar 


CT-125  9  DIBIT  1 .2  BHz 
COUNTER 

A  t  diyjll  cauitim  lUil  will  autpflrtorTn  uheIS  cost- 
ing tiundritds  more  t  gata  InOitAlor  •  ?4mV  @ 
ISO  MHityprcal  lontMivity  «  9  digit  ^tspla^ 
*  1  ppfn  accuracy  *  diftpmy  i^old  *  dual  inputs 
Mlh  pffitmpi 


»169»5 

BP-4  ri^cad  pacJt 


witwA  ti>ciud«i 
ACKl«pl«r 


CT-5D8DIGITGO0MHZ 
COUNTER 

A  uijT^atEie  lap  bench  courtpr  i*ilh  optional 
i^eoeive  frequency  adapler,  wl^iich  turna  I  ha  CT- 
50  in  ID  a  digital  readout  for  moji  any  receivoi 
*  25  rrV  @  150  Mi-l^  lypicEil  Etenailkuity  *  0  digit 
dl^i#y  •  i  pprn  accuracy 


»169«  . 


CT-SaJvil  ....... 1139  M 

RA-1  receiver  adapter  itn^ 14.&& 


DM-700  DIGHAL  MULTtNIETER 

lum  tnctutifi  ?e  diriaffmi  raift^vt  and  S  lunc- 
tM^ft  •  3'ii  4wi*  "4  incfi  LEO  dn^tay  *  avto- 
miic  dacMMM  plfeovifMffi  •  aut^xnaic  poUrnt^ 


'11 995  ;:s«;sr" 


PS-2  AUOU  MULTIPUER 

Tfie  J^S-  2  H  Kanlir  lof  high  r^sptulnoni  audn 
rvioluli^i  cnsauirenieT^^  multiplifea  UP  irt  ftw- 
quAficy  •  9raa]  tor  PL  lonc:  rTva$ui«iii4nls 
•  inutiifiUaa  byttorlOOaOOlHt  iwtiOiijIiOn  & 
built-in  fttona 


DW-TOQkn 

MP-T  |irQb«  act 


S«v-:j  *it 


PR-2  COUNTER  PREAMP 

Tha  ^^'^  It  jd«AJ  im  meik$urrng  nwaah  signala 
from  »0 to  1.000  MHr  •  n*t  29 dttdftift  •  BNC 

»n  *  BfaM  lor  aiwturfo  RF  *  ideal 

r/TVpnw^p 

ACa^a^ttt 


•4495 


'l»fl-2^ii 


PS-1 B  600  MHz  PSESCAUR 

E^ift-^riis  '.f>si  ?  J  ^  -5*  Tirf  youf  pmaini  cDu«tta<  to 

600  MH;  •  I  jreamp  •  dividte  by  tO  Ci-r^ 

CtMry  •  Sertoli '«i|   25rnV  ^  150  MKr  «  BNC 
connedors  •  ckiwes  arty  counur 


PS-iB  lilt 


AGCESSORIES  FOR  RAMSEY  COUNTERS 

Telescopic  vvtiip  antenna»^BNC  plug   .  .  S  8.95 
High  impedance  probe,  light  loading  . , .     163S 
Low  pass  probe,  audio  use  ...........     16. 9S 

Direct  probe,  general  purport  US«, .  ^ , ,     13.95 
Tilt  bail,  lor  CT^70. 90, 125 3.05 


PHONE  ORDERS  CALL 

716-586-3950 

TELEX  466735  RAMSEY  CI 


If  14 MS  «  f  JlfSlactiE^n  guirtnteed  ■  tiirfiiTt  lor  10  ill ys:  if  fiol  pleiud  rilurn  in 
onginii  Itr^  fof  rclund  ■  >dd  ^r  (or  shipping  ind  imurani:^  Ig  i  miNtmum  al 
StO  00  •  Qvers«i5  ide  I5S  lor  frurlafe  i^ail  •  CQQ  add  $7  ^  jCQD  in  USA  onlyl 
•  c^rderi  under  $15  00  atd  Sf  50  *  NY  ffi idents  Z4ld  Pi  iiiu  u>  *  90  diy  pirti 
viamniv  tn  ill  kilt  *  I  ftar  eiam  fi  l^tur  w^rraniy  an  ill  wif«d  ufiiti 


Penlield,  MX  14626 
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TUBES 

""''"  II  andlC's 

FASTDELimfY 
LOWEST  PRICES 

call  Toll  Free  (800)  22 1-5802 


In-deftlh  Invenlory    Induiilriil  &  Riceiving  Tulie^ 


3^400Z 

SS500 

MRF455 

$f9.95 

3  500Z 

S5.0Q 

M2057 

15.00 

4CX25QB 

mm 

a72A 

24.00 

572B 

5300 

4X1 50A 

35.00 

611 A 

12.00 

6DJS 

2,75 

6ia 

35.00 

65S0A 

7.50 

614GB 

7J5 

e072 

95.00 

63&0 

5,75 

8121 

95.00 

68S3B 

7.50 

8874 

215.00 

7360 

12.95 

8877 

520.00 

8122 

f  10.00 

ft07 

6J5 

MRF454/AI9.95 

8950 

11.50 

Mijor  Minjbdufers  ^uiWi  Mmi  and  Full  (lac  o^ 
Svly^nia  tCG  Replacemefll  Seoiitondumrs 


Minimuni  Qm  S2&  QQ   ^^|^       IHom  S3  UPS  chir^e 

TRANSLETERONIC  IHC 


BoxS,  1366  39lh  Slieet.  Broofciyn.  NY  11218 
Tel.  7l8-e33-230aWaits  Lire  800-221-5802 
FAX  *  (718)  63^4375 


ATTENTION 

Foreign  Computer  Stores/ 
Magazine  Dealers 


Yoii  ha\*e  a  large  technical 
audience  that  speaks  English 
and  is  in  need  of  the  kind  of 
microcomputer  information 
that  CWVPeterborough  pro- 
vides. 


Provide  your  audience  with 
the  magazine  the>'  need  and 
make  mone\*  at  the  same  time. 
For  details  on  selling  SO 
MICRO,  inOder.  HOT  CoCo 
and  RUN  contact: 


SANDRA  JOSEPH 

WORLD  WIDE  MEDIA 

386  PARK  AVE..  SOUTH 

NEW  YORK.  NY  10016 

PHONE  (212)  68fi-1520 

TELEX— €20430 


COAX  RELAYS 

CX-600N 

Max  Input  Pwr,  600  W  at  500  MHz 
VSWft  <  1.15  at  1500  MHz 
Isolation  >  40  db  at  &0D  MHz 
Impedance  50  ohm  Type  H  connectors 


MODEL  CX-ftOON 


^J 


MODEL  CX^ISQP 


TOROID 


CX  120  P 

M3X  Input  Pwrl50Wat5OOMHz 
VSWR  c  1J2  at  2500  MHz 
Isolation  >  40dti  atSOO  MHz 
Impedance  50  ohm  PC  Board  Mounting 
Similar  type  (CX  120A)  available  for  direct 
connection  to  RG5S/U 


i 


F-56S^l'H     2.4"  00     ^  900 

popular  for  broad  band  balun  (Inc.  160  m)  and  RFI 


1984-85 
CATALOG 

X      50(15 


RADIOKfT 
Bom  411$ 

GrMffvllla,  HH  0304d 
i603)  ATS-IOSd 
taiex  8^7697 
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Chad  Harris  VP2ML 

Box  4881 

Saata  Rosa  CA  95402 

APRIL  IS  DX  MONTH 

Aiiril  provides  plenty  of  excfternenl  to 
the  desef¥^ng  DXef.  Atthough  the  syn- 
spots  and  propagation  have  not  provfdtd 
the  thrlDs  of  pravjous  ye^rs.  them  Is  si  III 
enough  DX  on  the  bands  lo  keep  all  but 
the  250+  country  lypes  gJu^d  to  their  fa- 
rfio3.  And  even  the  dlotiard  DXer  wJll  want 
to  )oJn  in  ihts  month's  activities. 

Cfhpfwrton 

StaninQ  off  lire  OX  month  of  April  is  ■ 
maiw  OXpeditktf*  to  Qipperton  Island,  in 
the  PacilH;-  Dipfjerton  OXp«litionA  are 
few  ar>d  far  t>etween,  so  don't  miss  thia 
chance  lo  put  one  of  the  rarar  amat&yr-fa- 
dio  countries  *'tn  the  fog." 

CtJppefton  Island  (FOtfJcurranlly  sita  In 
the  201  h  spot  on  Tfte  OX  BaifBtfn's  annual 
survey  of  tng^t^wanted  couniries.  Cllppef- 
lon  has  moved  steadily  yp  that  list  since 
the  lA^{  amateur^adio  signals  were  heard 
ffwn  the  isolated  island  in  t37a 

Tlia  fstsnd  itself  is  a  tiny  atoll  due  south 
of  MCHiumenl  Vattey,  Ari^asna,  off  the  Mex- 
lean  coast  The  atoJf  is  offlc^fitfy  part  of 
French  Polynesia,  although  it  lies  fully 
2500  miles  from  the  nearest  inhabited  la- 
land  in  that  country.  The  atoll  Is  ao  flat 
thai  the  DXpedltlon  needs  good  naviga- 
tfon  simply  to  locate  the  spot, 

Glipperton  sUs  aboui  600  miles  from 
Acapyico,  Mejtico.  and  it  is  fmm  Meitko 
that  the  16  o*  more  opeisiors  will  depart 
fof  Clippefton  in  tate  March.  Tlie  DXpe<tl- 
tlonef^  ekpect  to  arrive  on  Apnl  3,  and  stay 
about  7-8  tfays.  As  with  any  expedition  of 
ttiis  magnHude,  there  is  always  the 
chance  of  unforeseen  delays. 

In  fact,  Ihis  same  group  attempted  t© 
get  to  Gtlpperlon  last  year  Their  chartered 
ahip  failed  to  arrive  In  f^exlco,  leaving  the 
operators  stranded.  This  year  the  group 
has  arranged  foj  more  reiFab;e  Iransporta^ 
lion,  in  the  form  of  a  115"  spoftflshing 
tiDat  The  boai  ar>d  cmw  have  been  to  Clip- 
perton  previously,  a  real  plus  on  iJiis  trip. 
TTHs  addilioTMl  reliability  It  not  wltttout 
fls  price,  and  this  Ciipperton  DXpedition 
will  cost  mo^e  than  $50,000.  Meedles$  lo 
say,  any  financial  contribution  individual 
DXer^  and  DX  clubs  can  make  toward  this 
trip  will  be  greatly  appreciated.  Any  contrl* 
butions  should  be  sent  to  the  major  spoti* 
sorof  the  trip,  the  Northern  California  DX 
Foundation,  Uo  Rusty  Epps  W60AT.  WB* 
H  KJefy  Boultvanl,  Santa  Glaia  QA  9S051. 
Cllppeftoci**  location  should  mean  good 
radto  props  gatfofi  into  I  be  Unliect  States. 
Silting  directly  wutti  of  the  western  US 
an<J  surrounded  by  water,  Citpperton  is  a 
line  radio  location,  its  scarcity  on  the  ra- 
dio bands  stems  from  the  reluctance  of 
the  French  officials  to  grant  ianding  per* 
mission  to  all  but  the  best -equip  pad  DXpe- 
dit loners.  Way  back  in  the  SOs^  a  couple  of 
hams,  including  VV9DX.  former  president  ot 
the  AHBt^  pot  stranded  or*  Clippefton  duf- 
IftB  ttmit  attempt  to  activate  the  rare  radio 
l^at^on.  The  Coasi  Guard  and  others 
¥Wfe  call«d  in  to  rescue  ttit  hams.  Since 
ffttn,  CJippenor^  sees  amateur  fsdto  activ- 
ity Ofily  once  every  few  years,  as  demand 
builds  untif  a  dedicated  group  of  amateurs 
puts  together  the  detailed  plans  neces- 
nary  for  a  successful,  and  safe,  trip  to  the 
isiand.  (A  similar  situation  occurred  on  pri* 
vately  owned  Palmyra  Island  a  few  years 

82     73  for  Radio  Amat&urs  *  April,  1965 


ago,  and  the  owners  have  been  very  reluc- 
tant to  have  hams  visit  the  Island  since. 
Not  to  mention  the  pirates,  but  that  is  arv 
other  storyl) 

l^'s  all  hope  ihal  nothing  stands  in  the 
way  of  a  highly  successful,  and  safe,  198S 
Citpperton  DXpedilion.  And  be  sure  to 
check  your  antenna  arMj  rig  before  the  tie- 
gtnnlng  of  April,  because  If  you  miss  Clip- 
parton  this  lime,  it  win  be  many  years 
before  your  next  chance.  (Thanks  to  Glip- 
perton DXpedit loner  Kip  Edwards  W6SZN 
for  his  assistance.) 

Intsmatfonai  DX  llk^venllon 

Cto  you  want  to  heaf  the  Cllpperton 
story  firsthand,  ffom  tti«  opgrators  ttiarrv 
selves?  Jom  your  loyal  DX  editor  and 
mariy  hundreds  ot  OXers  from  atoond  the 
wodd  at  the  Intemational  OX  Conventicm, 
April  1B-JV  at  Itte  Fresno  fCAJ  Center 
Plaia  Holiday  Inn, 

This  convention  Is  one  of  the  highiights 
ot  the  DX  vear  and  Is  the  largesi  such  an- 
nual DX  convention.  In  addition  to  hun- 
dreds of  west^:oa5t  DXers,  many  other 
amateurs  from  around  the  country  and 
around  the  world  converge  on  central  Caf- 
ifofnia  each  Aptil,  Forced  out  of  its  former 
home  in  Vjsalla  jwhere  it>e  heck  Is  Vfsa- 
Iia1>  by  its  rapidly  growing  size,  the  Inlef- 
national  DX  Convention  features  DX  news, 
fOfums,  presentations,  and  the  usual  bar- 
room bragging  sessions.  See  you  there! 

Dayton  f^amventloti 

As  if  thai  wasn't  enough  for  one  month. 
April  also  features  the  Dayton  Hamven- 
Uon.  More  OXers  gel  tofiether  at  Dayton, 
OhtOt  than  at  any  other  single  event  And 
even  then  OXera  can  get  lost  in  the  crttwd, 
a»  omf  30,000  haflis  gather  for  the  spring 
ritual  that  is  "Daylon. '  You  can  bet  mem 
befs  of  the  Cfipperton  gang  will  be  There. 
as  well  as  many  other  DX  notables.  The 
9lgn4n  sheets  at  the  many  DX-oflented 
open  houses  around  Day  ton  often  read 
like  Who's  Who  In  DX, 

Tt^e  Dayton  flea  market  is  always  good 
fOiT  a  pair  of  tired  feet,  even  if  none  of  tfre 
assorted  boat  ancfuxs,  surplus  compo- 
r^nts.  or  Just  plain  funh  catches  your  eye. 
And  tf>e  commercial  exhibits  feature  the 
latest  In  everythin^^afi  equipment  funk- 
ie's  delight.  Doctor  DX^  was  first  seen  at 


Dayton.  ar*d  many  amateur-radio  manu* 
facturers  debut  new  products  in  the  ovef- 
Cfowded  exhitMt  area. 

If  you  havert't  mwie  your  Dayton  plans 
already;  there  s  stilf  lirT>e  to  do  so  before 
the  gates  open  on  April  26.  Contact  the 
Hamvention  at  Box  44,  Dayton  OH  45401. 
and  check  with  the  housing  orgpnfzers  at 
BoK  1288,  Dayton  OH  45402.  The  DX  c!  jtis' 
hospitality  suites  are  where  the  action  is 
In  ttte  evenings.  Check  oui  the  Kansas 
City  OX  Cfub's  annual  blast.  (Now  the*e$ 
a  DX  club  thai  knows  how  to  mlj(  OX  with 
having  a  good  timefj  Anothef  one  to  catch 
Is  the  Southeastern  OX  Club's  suite.  Try 
Room  325  at  Stoutfef^s,  (The  Southeastern 
OX  Club  will  be  promo trng  ineir  DXPO  in 
Atlanta  this  September  27-29.  Save  the 
dates,) 

THE  TERMINATOR  IS  COMING 

Looking  tor  something  to  brag  about  at 
the  DX  gathering?  Tired  of  woriiing  Clif^ 
pefton  again?  Try  the  "terminator.  ■  Nei- 
ther the  Gnm  Reaper  nor  the  liitle  whatsit 
at  the  end  of  your  coax  the  temninator  is 
the  Imaginary  line  between  sunlfgh?  and 
darkness:  twilight.  Right  at  sunrise  and 
sunset,  radio  pfopagalion  often  improves 
dramatically.  In  these  days  of  iess-than- 
Ideal  sunspois,  every  littie  advantage 
helps,  so  perhaps  It's  time  you  started 
wori(mg  with  the  lemiinator. 

The  terminator,  or  gray  line,  passes  your 
station  twice  each  day,  at  sunrise  and  at 
sunset  Let*5  look  at  what  happens  to  the 
tonospnere  overhead  at  focal  sunset.  The 
lonizalion  caused  by  the  sun's  radiation 
gathers  in  several  layers  during  the  day. 
The  highest  of  the  layers  useful  foe  ama- 
teur-radio DX  communication  is  the  F- 
layer.  Most  long-haul  DX  is  via  refraction 
within  the  F-iayer  This  layer  tends  to  dis- 
sipate soon  after  local  sunset,  however, 
and  the  higher-frequency  bands  close 
down  for  the  night. 

A  lower  layer  of  ttte  iorrosphefe  whfch 
affects  radio  propagation  is  the  D-layer. 
This  layer  actually  ai^sorbs  much  of  the  ra- 
dio signal  and  helps  short- range  commu* 
nicatton  at  the  expense  of  lonQhhaul  0X_ 

However,  at  sunset,  the  D-layer  quickly 
falls  apart,  more  quickiy  than  the  F  layer. 
For  a  short  period  of  time,  right  around  lt> 
cal  sunset,  you  have  good  long-haul  com- 
munications, without  the  weak  signals 
and  absorption  found  during  the  middle  of 
Iho  day.  A  sornewhat  similar  process,  in 
reverse,  gjvttSQOOd  signals  at  sunrise,  loo- 

In  addition  lo  this  enhanced  propaga- 
tion, othter,  poorly  understood,  things  hap- 
ptn  to  r^dio  srgnats  around  sunset  (and 
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fiff.  f,  Trte  KtEttQ^t  tefmtnmtor.  or  gray-fins,  Indicator. 
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•Ufirfs^  The  termir^tor  seems  to  "duct" 
•I0nal5  long  distances,  without  tosing 
ilrer^gth.  The  combination  of  these 
changes  in  tfw  io«iOsphere  Is  often  super 
propagation,  for  a  few  minutes. 

The  improvement  over  "normal"  propa- 
gation can  be  Incredible!  Signals  can 
come  up  40-60  dB  in  seconds  and  fade 
just  as  fast.  But  during  that  short  time, 
Wowf  What  QXf 

It's  easy  to  take  advantage  of  I  he  termk 
naiOf— just  t>e  on  your  radio  at  local  sun^ 
rise  and  sunset.  Your  local  newspaper 
probably  has  the  sunrise  and  sunset  times 
for  your  hometown.  Tune  around  Ihe 
bands  starting  about  a  hatf  hour  before 
the  termination,  This  will  give  you  a  feel- 
ing for  what  is  on  the  band  and  how  strong 
the  signals  are.  Then  you'ii  he  abte  to  tell 
when  the  enhanced  propagation  starts.  It 
doesn't  make  much  difference  what  band 
you  choose:  all  l>eneht  from  the  termina- 
tot  Of  gray  line,  Try  different  bands  on  dif- 
ferent days.  Of  switch  (dukAly)  from  one  to 
anotnec.  When  you  heat  sjgnai  strengths 
begin  lo  increase,  start  calling  OO  or  caJI 
some  DX  station  in  a  pileup.  Arwi  keep 
your  logbook  handy? 

The  terminator  effect  varies  with  your 
latitude,  or  distance  from  the  equator.  For 
once  in  amateur  radio,  those  in  the  hfgh&r 
latitudes  get  a  tjreak:  The  gray  line  iasis 
much  longer  the  farther  from  the  equator 
your  station  is  located.  This  Is  caused  by 
the  angle  the  sun  mantes  against  the  hort- 
zon  as  it  sets  Hear  the  equator,  ine  wjn 
sets  straight  down  Anyone  who  has  ever 
visited  tropical  countries  canncrt  help  fciut 
notice  how  duickly  the  day  turns  into- 
night.  Up  in  the  higher  latitudes,  however. 
twilight  drags  on  for  hours,  i Above  the 
Arctic  Circle,  i|  can  last  for  dayal) 

So  OXers  In  Florida,  southern  Caii for- 
ma, and  Texas  won't  gain  as  much  from 
the  benefits  ot  ihe  terminator  as  those 
DXer^  ferave  enough  to  endure  the  wilds  of 
the  north  country:  New  England,  the  Pa^ 
ctfic  Northwest,  and  W9A.  In  fad,  those 
of  us  unfortunate  ertou^  to  live  in  the  Ca- 
ftbtean  gel  only  minimal  fains  from  the 
tifTnlnator, 

At  the  higher  iatitgdes,  the  gray- line  ef- 
fect lasts  much  longer  than  at  latitudes 
nearer  the  equator,  but  the  effect  is  less 
Obvious.  In  the  tropics,  the  gray  ilne  pro- 
vides only  fleeting  moments  of  great  DX, 
but  those  moments  are  well  worth  the  ef- 
fort! to  get  out  of  bed  earfy. 

Case  in  point:  ( was  up  welf  before  dawn 
at  my  home  in  Monisefrat,  in  the  West  In- 
dies. The  Icwal  weather  net  convened  soon 
after  sunrise,  and  i  was  all  tuned  up  on  75 
meters.  (When  you  live  in  the  hunlcane 
belt  and  own  radio  antennas,  you  spend  a 
fQt  of  time  monitoring  the  weather!)  The 
amplifier  was  off;  no  need  tor  power  to 
talk  lo  the  locale.  Way  In  the  background  I 
could  lust  hear  H440X.  from  the  Solomon 
Islands,  running  W6s.  Sunrise  ap- 
proached. 

Suddenly  H44DX's  signal  strength  be- 
gan to  build.  S2,  S4.  86,  over  S9!  on  75  me- 
tats!  Even  without  the  ampJifier.  I  tossed 
my  cair  fnto  the  pileup,  Back  he  came, 
"VPaML,  this  is  HMDX.  Boy  are  you  loud! 
What  are  you  running?'^  Almoal  as  fast  as 
I  apologized  for  running  KK)  Watts  into  a 
low  dlpole,  the  signal  strengths  began  to 
et^.  H44DX  faded  away  into  the  noise.  As 
soon  as  l  signed,  KV^I=Z.  amplifief  fan 
noiae  in  the  fcackgrognd,  with  a  huge  75- 
m»l»r  vertif^  ground  plane  sticking  into 
the  Caribbean,  Jurnped  on  the  frequency 
ar>d  called  H440X  He  called  and  called. 
Nothing.  H440X  had  disappeared  com- 
pletaly. 

I  don't  get  many  chances  to  beat  out 
Herb  KV4FZ  on  7B  meters,  but  thanks  to 
the  terminator,  I  have  Solomons  con- 
firmed on  75  t»^fore  he  does. 

Those  at  higher  latitudes  won't  have  as 
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Achieve  i  or  2  db  gain  over  ANY  ^  wave 
two  meter  tdlescopic  antetina  The  AEA 
modef  HR'1  Hot  Rod*"  antema  was 
designed  by  Or  DX  Reynolds  (destgner  of 
the  ^soPole}  to  dettver  maKimym 
performance  for  any  hand-held  transceiver 
with  a  BNC  fittir»g. 

^  The  factory -tuned  HR-1  is  20%  short© 
lighter  and  ptac&s  far  le&s  stress  on  your 
hand-held  connector  and  case,  It  will  easily 
handle  over  25  watts  of  power,  making  H  an 
exceltent  emergency  base  or  mobile 
antenna,  in  the  collapsed  posit^ort.  the  Hoi 
Rod  antenna  will  perform  like  a  heUcal 
quarter  wave  f    | 

^  The  Hot  Rod  antennas  can  bo  expected  to 
make  the  sarne  improvement  to  ha nd^ held 
communications  ttiat  the  isoFo  e  brand 
antennas  have  made  to  t>ase  slallon 
operations.  Why  pay  more  when  tfie  best 
costs  less?  m 

u  Prices  and  Speciflcatiorrs  subject  t 
change  without  notice  or  obligation. 
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ADVANCED  ELECTRONIC 
APPUCATIONS,  INC- 

P.O.  Box  C'2160. 
Lynnwood.  WA  98036 
(206)  775*7373 
^T©lex:  152571  AEA  I  NIL 

^^M  ,^  Brings  you  the 
iP%^H#%  Breakthrough! 
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2300  MHZ  MICROWAVE  DOWNCONVERTER 


*  Complete  Downconverter 

*  One  year  Warranty 

*  SuLPge  voltage  protected 

*  Choice  of  two  BF  Preamps 

*  Model  RP, ,  .t85  (15  miles) 

*  Model  RP  +  ,  _  $95  (35  miles) 


Send  check  or  money  order  to; 

K&S  ENTERPHISES 

Box  741 

Mansfield,  MA  03048 


"When  You  Buy,  Say  73 
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dramatic  a  dlffefence,  but  ttie  difference 
will  be  real,  fvevertheiess.  The  lennlnatof 
can  give  you  that  extra  edge  you  need  to 
fTtafcA  contacts  wtien  ottiers  can't 

The  terminatof  works  both  ways.  Not 
only  tk>  you  en^y  iBnhanc«1l  radio  prppa- 
gtlJon  «l  tocal  sunri^  and  sunset,  but  so. 
ICMi,  do0$  th9  D^  station.  His  signal 
airength  will  increase  at  your  location 
wtien  N  la  sunrise  or  sunset  at  tiis  OTN. 
This  mieans  you  eavi  take  a^fvantage  of  tti^ 
tefminator  regardtess  of  local  tinw. 

The  trick  in  to  know  the  ^unris?  and  sur>< 
set  times  ai  various  places  around  tti^ 
world.  Your  local  newspaper  will  not  list 
termlnatOf  tirries  of  Moscow,  (or  e?cample. 
Two  relatively  inexpensive  ways  to  deter 
mine  when  the  sun  will  ffse  Of  ^t  at  any 
place  in  the  world  are  the  OX  Edge  and  the 
KhEdge.  (The  first  is  a  registered  trade- 
mark of  Xantec,  Jnc,  the  latter  is  copy* 
fighledby  K1KI.) 

Both  of  these  DX  aids  graphically  depict 
the  sunlit  and  dark  portions  of  the  earth, 
at  various  times  of  the  day.  at  various  days 


of  the  year.  By  setting  the  OX  Edge  for  the 
correct  time/date,  or  looking  at  the  current 
KI'Edge,  the  DXer  can  see  exactly  where 
the  terminator  falls— wtiat  countries  lie 
along  tha!  line  of  enhanced  radio  propa- 
gation. 

Bolti  OX  aids  are  reasonably  priced; 
less  than  S^  witi  cover  tha  costs.  The  OX 
Edge  includes  a  map  of  ttie  wortd  and  a 
series  ot  ovetfays  for  each  month.  Vow  set 
the  current  LTTC  time  witfi  the  correct 
montti.  artd  prestol,  there's  the  terminator 
line.  Ttve  K I- Edge  Is  specific  for  eacii  loca- 
llCHi  and  month  and  ber^its  contesters 
n^ore  than  OXers,  but  a  complete  set  of 
the  entire  year  is  still  ctieap.  Ar»d  th«  Kl^ 
Edge  leatures  a  Great  Circle  project  ion 
centered  at  or  near  your  OTM,  much  more 
familiar  to  hams  than  the  Mercator  map  of 
the  OX  Edge.  For  more  Information  on 
these  OX  operating  ai<ls,  send  a  ^elfad^ 
dressed,  stamped  envelope  to:  the  OX 
Edge,  PO  Box  834,  Madison  Square  Stn., 
New  York  NY  10159,  or  Ki-Edga.  PO  Box 
62,  UnlonvllleCT  06065. 

No  matter  which  DX  aid  you  use,  the  re- 


sults are  the  same.  You  look  at  which 
COtjn tries  will  Jall  under  the  terminator 
when  you  are  on  the  air.  Either  send  a  di- 
rectional  CO  or  ttsten  specilically  for  sta^ 
tions  about  to  pass  undec  ihe  terminator. 
Yo^  can  compare  two  consecutive  hours 
on  ihe  KI-EdiQe,  or  move  the  appropriate 
ovolay  to  tt>e  next  tiour  wilh  the  DX  Edga, 
to  see  ttre  direction  of  rr>ovemen(  of  the 
sunrise  or  sunset  Wns. 

Does  it  work?  In  a  word.  yes.  You  have  a 
better  chance  of  contacting  a  station 
when  the  terminator  passes  that  station's 
location  than  al  any  othef  time.  You  can 
take  advantage  of  ttie  gray-Hne  effect. 
QWQfi  tf  the  othet  station  knows  nothing 
about  the  terminatof.  Just  t>e  on  an  appro^ 
priate  band  at  the  right  time,  and  listen  in 
the  fight  direction. 

How  well  does  this  work?  From  per^ 
sonal  experience.  I  can  testify  that  follow- 
fng  the  terminator  Is  well  worth  the  DXer'a 
while.  One  of  my  most  memorable  experi- 
ences In  OXing  was  staying  up  all  night  to 
work  Russians  on  75  meters,  as  the  dawn 
terminator  swept  across  Asia- 


Thanks  to  the  organ l^tlonal  efforts  of  an 
active  German  amateur,  I  spent  an  enjoy- 
able night  running  Russian  stations  irom 
VP2ML  on  3642  kHz.  As  the  sun  rose  over 
each  consecutive  country,  ihe  signal 
strengths  of  the  stations  In  that  country 
would  rise  up  out  of  the  rvoise,  and  I  would 
work  them.  Dozens  arKJ  dozens  of  stations 
from  rare  Hussian  countries,  ail  hned  up 
for  their  cttance  ai  Wontserrat  on  TS.  And 
all  t  tied  to  do  was  stay  on  frequency  and 
wall  foe  tt^  pfopagaiion  tx>osi  of  the  ter- 
minator. Hour  after  hour  I  wofksd  across 
the  continent,  filling  page  after  page  of 
the  logbook,  and  glvlrf^  many  Russian  sta- 
tions Iheir  first  /S-meter  contact  wilh 
Montserrat.  It  was  a  nrght  well  spent. 

While  you  might  not  t>e  able  to  dupli- 
cate ttiis  performance  iXhe  FCC  frowns  on 
stateside  phone  operation  on  3642  kHz. 
and  the  US  is  not  quite  as  rare  on  Ihe 
bands  as  VP2M),  anyone  can  enjoy  the  en- 
hanced propagation  of  the  gray  line.  Jual 
pay  attention  to  the  sunrlse^sunset  times 
at  the  other  end  as  well  as  your  end.  And 
good  OXtngl 


EMY 


HEADS  IN  THE  SAND 

The  ottief  evening,  as  I  was  listening  to 
a  repealer,  two  pieces  of  information 
cropped  up.  The  first  was  a  rHiti-ce  ol  a 
posa^e  renewal  of  the  attack  on  220  MHz 
afid  !fw  ttcamd  was  about  the  20-k  Hz  two- 
met  e^  repealer  spacing  which  seems  to  be 
ctitteping  across  the  country.  Do  you  know 
whi^cfi  of  the  two  elicited  the  most  com- 
ment? The  two  meter  band  plan,  of 
course, 

The  operators  on  this  repeater  reflected 
a  "head-In  the-aand"  attitude  which  isn't 
uncommon,  bul  which  is  hard  to  iinder^ 
stand  in  I  his  day  of  Increasing  attacks  on 
our  spectrum. 

Like  it  or  not,  we've  been  big  iosera  re- 
cently. The  Federal  Communications 
Commission  has  taken  80  hAHz  ol  fre- 
quency at  2310  MHz,  It  has  proposed  tak- 
ing away  our  5  MHz  at  220^  and  we're  In 
danger  ol  toalng  1  MHz  of  the  iGO-metef 
band.  Yet,  what  do  most  of  us  talk  about? 
Two-meter  rapeatef  spacing.  It's  a  juxta- 
position of  priorities  which  makes  ua  won* 
der  Jual  how  effective  we  will  be  ai 
defending  ourselves  in  tlie  future^  If  our 
hobby  is  to  have  a  future. 

Let's  face  it.  the  old  attitude  of  "I  don't 
OfMiate  there,  so  I  doni  care '  has  to  tm 
put  on  ttve  same  shelf  with  the  spark  gap. 
Anytime  there's  an  attack  on  our  fre« 
Quency  spectrum,  we  all  suffer  because 
Ihiere  are  many  other  freque^^cy-hungry  ra- 
dio services  out  there  literally  lustin^g  after 
our  spectrum.  And  when  these  services 
see  thai  we  don't  put  up  much  of  a  strug* 
gle  for  out  spectrum,  ttiey  assume  It's 
open  season  (or  wHI  be)  on  our  banil 
space.  Don't  think  It  can't  happen  be- 
cause It  already  has.  And  as  more  and 
more  bandwidth  is  needed  for  information 
tranater,  we  will  probatsly  feel  more  pres- 
sure. 

This  isn't  to  say  we  can't  defend  our 
selves,  because  we  can.  We  have  proved  It 
In  the  recent  past  with  the  no-code  pro- 
posal. The  outpouring  of  comments  on 
this  proposal  showed  that  we  didn't  want 
It  arMt  the  FCC  agreed.  So,  you  can't  say 
we  can't  have  any  impact.  Yet^  looking  cIk 
lectiveiy  at  the  no-code  proposal,  we  see 
thai  tl  too  is  an  eiiample  of  ttte  myopia 


Qimsl  Etfitoffai  by  Marc  Stem  NlBLH 

thai  Is  prevalent  in  tfw  Amateur  Radto 
Seivfce  today.  Many  operators  who  op- 
posed noncode  did  so  because  they  had 
Ihe  altitude  that  "H  I  had  lo  <lo  it.  so 
should  Ihey."  Others  b«lleved  it  was  a  fll^ 
ler  to  help  keep  our  bands  clean  Yet,  this 
was  a  shortsighted  attitude  because  once 
tha  issue  passed  from  the  scene,  the  army 
of  amateurs  crept  back  into  the  wood- 
work, proud  it  had  defeated  this  issue. 
Amateurs  seemed  happy  they  had  met 
and  basted  this  ' 'ultimate  challenge"  to 
ouF  "rights"  ar>d  they  went  back  to  their 
rag-chewa  on  75  or  40  GW,  oblivious  to 
changes  which  were  spelled  out  in  various 
footnotes  to  the  WARC'79  agreement. 

Those  footnotes  spelled  out  the  chal- 
ianges  we  are  now  facing.  8ut  where  Is  the 
army  of  amateurs  now?  They  are  all II  alt- 
ting  on  75  or  40,  talking  about  nothing  in 
particular  or  QRMing  DX  stations  or  an- 
nouncing to  all  that  this  is  "their  fre- 
quency" and  everyone  else  can  get  off  It. 

Does  this  sound  Hke  a  harsh  indictment 
of  our  fraternity?  It  is.  and  it's  one  we  de- 
i«fve.  When  was  tt^  last  time  you  cared 
enough  io  follow  up  on  a  pressing  issue 
with  the  FCC?  II  you^re  like  pcobably  99 
percent  of  the  operators  in  this  country, 
the  answer  is  years  ago-  As  lorirQ  as  rns  or^ 
gores  your  ok,  you  cJon't  care.  But  let 
someone  come  along  with  a  new  proposal 
for  changed  spacir>g  on  two  meters  and 
heaven  heip  ihem.  You  get  up  in  arms. 
Meanwhile,  the  other  services  chip  away 
at  ouf  IrequerMry  spectmnrt  and  you  da 
rM^thing  about  It. 

Orantad.  we  have  an  organ  i2^tion  In 
Newington  that  is  representing  us  In  the 
halls  of  power,  but  that  one  organisation 
can  only  d^o  so  much,  especially  in  the 
face  of  high-powered  lobbyists  represent- 
ing commercial  interests— the  very  inter- 
ests that  would  like  to  see  amateur  radio 
as  extinct  as  the  dinosaur.  They  would 
deariy  love  to  get  their  hands  on  ail  ol  our 
spectrum  an  ihey  could  put  Ft  to  good 
use^as  they  define  good  use  ^making 
money  out  of  it.  They  would  like  to  lake 
this  precious  public  resource  and  make  us 
pay  to  use  it.  After  all,  i^n't  that  what  ^ny 
resource  is  fof ,  they  ask? 

And  the  FCC,  with  ttw  new  Commia- 
skjners  appointed  in  the  last  few  years,  la 


backing  them  up  rather  than  supporting 
the  amateur  community.  Why  eise  wouid 
Ihey  even  be  thinking  of  taking  away  220 
or  pan  ol  160?  TT>e  commercial  interesls 
have  more  clout  than  we  have.  Yet,  we 
keep  our  heads  m  the  sand  and  say  noth- 
irm  will  ever  happen.  But  It  will  and  already 
has. 

We  are  at  a  crucial  point  in  our  history. 
Recent  figures  point  to  a  slowing  in  the 
growth  of  the  amateur  population  Other 
figures  point  out  that  the  amateur  popula- 
tion is  aging  and  young  operators  aren't 
coming  into  the  t>obby  to  help  increase 
our  numbers. 

There  are  some  operators  who  would 
applaud  this  because  they  say  our  bands 
are  alreatfy  too  crowded  and  we  have  to 
keep  the  numt>ef  of  Ncensees  down.  But 
those  operators  are  just  exhibiting  the 
Same  kind  of  myopia  as  the  ones  who  be- 
lieve "it  can't  happen  here/'  However^ 
with  an  aging  amateur  population  and  a 
slow  repiacement  rate,  it  won't  be  loo  long 
beiow  there  are  fewer  and  fewer  hams 
talking  to  one  another. 

When  this  happens,  the  commercial  In- 
terests will  pounce.  They're  walling  In  the 
wings,  iust  hoping  for  us  to  faitei.  And 
Ihey  may  have  good  reason  on  their  side. 
If  anyone  were  to  iisten  to  what  is  goin^ 
on  during  amateur  QSOs  or  on  our  bands 
today  they'd  be  sorely  tempted  to  take  Our 
Spectrum  away  from  us^  Just  listen  on  T5, 
40.  or  20  any  day  and  you'll  near  lamming, 
obscenity.  QftMing,  poor  operating  tech- 
niques, and  rT>ore.  You'll  near  peopte  pio- 
ciaimlng  their  'rights"  to  this  of  that 
frequefwy  and  you'tt  hear  ugly  plleups  on 
norvrare  DX.  While  aft  this  is  going  on,  we 
point  to  our  vaunted  self  policing.  Yet, 
Since  this  is  the  situation  that  does  exist, 
where  is  that  selfpolicir^?  H  Ihts  type  of 
operation  is  allowed  to  continue,  H  won't 
be  long  before  the  commercial  tnlerests 
win  otJt, 

Wa  know  that  hams  are  anything  but 
saints.  As  In  any  portion  of  humanity,  we 
have  people  with  different  thoughts,  alle^ 
glances,  styies.  We  are  only  human  and 
do  gel  angry  at  times*  but  we  muBt  9 how 
restraint  and  good  operating  practices. 
We  must  also  continue  to  provide  pubiic 
service  and  experimentation,  Iwo  of  our 
primary  reasons  for  existence. 

We  can1  Just  hold  onto  the  technology 
Of  the  past  Wideband  AM  had  its  place, 
and  there  are  still  those  diehards  among 
us  who  think  that  single-sideband  opera- 
lion  Is  |ust  a  passir^  fancy.  These  die- 
haids  prefer  to  AM  away,  while  ignoting 


the  fealities  of  technology.  TT^  same  la 
true  of  "narrowband  ■  FM,  Sure,  our  devia- 
tion is  actually  &  kHz  and  Our  channel 
Spacing  rs  15  kHz,  but  tt»er«  am  more  effi- 
cient modes  in  the  offing,  such  as  ampli- 
tude-compandered  sideband  lACSBK 
which  should  help  ease  congestion  on  our 
frequencies  But  are  we  expert  men  ling 
with  \t  in  large  numbers?  The  v^w&  is  no. 
There  is  some  experimentation,  but  witfi- 
out  widespread  examination  of  this  and 
Olh*r  modes,  we  tose  One  o!  our  primary 
reasons  for  being. 

Agatn,  our  current  think ir>g  places  our 
heads  firmly  in  the  sand  at  a  time  when 
thfry  must  not  be.  We  must  experiment. 
Ttiere  are  exciting  rksw  modes  available: 
spread  spectrum,  packet  radio,  ACSB,  and 
more.  We  must  t>e  the  leaders  in  using  and 
proving  them  as  we  were  years  ago  when 
radio  was  in  its  developmental  years.  We 
can't  allow  technology  to  pasa  us  by. 

We  must  also  encourage  growth  and 
vigor  in  our  hobby  and  increase  the  num- 
ber of  young  people  on  our  bands.  When 
we  do  we  wtii  grow  and  remain  a  force  to 
be  reckoned  with. 

But  ultimately  we  must  defend  our- 
selves. We  must  use  our  current  base  to 
defend  ourselves  against  encroachments 
on  our  frequency  spectrum.  We  can't  just 
worry  about  our  own  set  of  operating  tikes 
and  dislikes.  We  must  think  beyond  our 
Own  Tkorkons  and  respond  to  various  PCC 
actions  within  a  short  time  of  their  occw- 
rer^ce.  We  rmist  Mldw  amateur  Issues 
closely  and  provide  (t^s  kind  of  support  the 
folks  In  Newlngton  and  in  the  publishing 
field  rveed.  They  axe  our  vanguard,  but  we 
must  be  t^ie  soidlefS  in  the  field.  We  must 
comment.  We  must  contaci  our  legisla- 
tors. We  must  aci  on  every  ^ssue  affecting 
us.  If  we  don't  itven  we  wii^  all  lose. 

It's  time  to  take  our  heads  from  the 
sand  and  look  al  what's  really  happen! nj^ 
Let's  end  the  QRM  aruj  petty  repeater 
squabbies.  Let's  stop  worrying  about 
power  measurements  and  holding  onto  ar 
chaJc  modes.  It's  time  we  awoke  to  the 
threats  to  our  fraternity.  If  we  were  to  do 
this,  we  would  be  able  to  fend  off  attacks. 
Just  Imagine  the  clout  of  400^000  ama- 
teurs  in  the  halls  of  power  It's  an  awe- 
some prospect.  But  if  we  don't  do  this,  if 
we  don't  mobilize  our  resources,  than  ii  is 
likely  we  will  lose  in  the  end.  It's  happen- 
ing now  and  we  must  wake  up  to  it. 

Marc  Stern  N18LH,  a  lournaitst  fly 
tra<^.  stays  active  in  amateur  radia  as  an 
AR^L  Emergency  Coorxtifrasor  and  as  edh 
ior  of  ihe  FramingHam  Circuit 
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ALL  BAND  TRAP 
"SLOPER" ANTENNAS! 


-eLW    A-   ^^^^'^'^^  wave -ALL  fiJMHDS- AUTOMATIC 
^-^Typ    SELECTION     wKh    PROVEN    Wciinerpfsot 

GROUND  MOUNT  SLOPERS  -   No    Fliifl»l« 

unwind  Inilvnt  "DtHe  In"  Maufil  r«if  furn^nma 

ANV  fnglc  tram:  SliraigHtup  to  60  dc^eei.  for 
•  acttltnt  "SLOPER"  DX  Aft1«Jlila  Gaun  4r 
tocnd  It  «l)rwl»ere  rau  nce4  to!  2000  Wall 
FEP  intjut,  ffiaj.  Pefrnaneflt  &*■  port«bl*  lit^ 
IntlatEt  in  ID  moujlaa.  SMALL  -  NEAT  ^ 
ALMOST  m  VIS  ABLE  -  Na  an«  w4l  hnaw  rau 
h*T*  a  HM^awaf  DX  Antenna  td-al  For  CONQO*  APAflT- 
MENTS-  RESTRICTED  AREAS  -  Pre-iuned  for  2-1  or  lali 
SV/R  erar  ALL  Dandt  ^tAcaut  dO-1i3O'30Ot ti  No  adjiiit* 
mani*  nmw4*4  -  EVER.  COMPLETELY  ASSEMBLED,  whh 
50  ft  RQ*5BU  Coa*  fee«line  littf  PL2S9  C4ir<i.rt*^lar -.  r««dt 
to  l«iHikupi      FULL  INSTRUCTIONS' 

PIO.  imOS-160-«0-40-20-t5'10  -5  traiii  63  rt.^Sf49  95 

Mo.  eOlOS-  Q0-40'20.15-iO-  4  trapi     33  l-^  ft.  -^t!29  ^6 

No.    40tOS 40-2^0-15-10  —  3  traps   ^1  1/2  fL—  S9d  95 

Nff.  20iaS 20-tS-lO 2  ^vp'  *2  ^- 17  9  95 

30  i>n«t«Pi  aitdvd  tch  jmjr  mddcl  S24.0D  aura, 

SEND  FULL  PI^ICE  FOR  PP  OEL  IN  USA  CCanoda  la  flO.OO 
Bilrj  for  pOtfaq«  eicJ  or  order  UtlnD  VISA,  MASCARD- 
AW  En  EXP  Oivff  Number  Ei  Date-  Ph  1-306-2:36-533  3 
^««lKdlrt,  W*  *tilp  In  2-3  days  (Par  Chi  t4  da^ij  Oo«riPtd«ri 
1  yf  *  10  dAV  man*)!  bdcki  irlaL 

WESTERf4  CLCCTRONICS 
Dapt.  AT-  4  K Barney,   Nebraaka  68B4T 


VIC  20  &  C64  USERS 
A  Powerful  MSO! 


Now  YDU  ca^  Dwn  your  own  MSO>  Vour  ctimiputer  and  ^ny 
•nierface  plus  our  tnenu  driven,  machina  language  Radio  Bul^ 
itiltn  B-Qifd  Service  ^DTt'Mvsr^wHf  givt  ycu  and  your  MSD  users 
n  pQwetlul  mailbOK  wjtti  the  foHowmg  fealurcs; 

•  Road.  wnt«  &  dietete  messages 

•  Lis]  a  dinecrofy  ot  ali  messages 

•  Scan  di  recto  >7  dl  inessages 
»  Uscf  seleftal^ie  baud  rales 

■  AutoiriitK:  djite  ^n  time  kieping 

•  AutDmnic  frme  ou(  teaiuiv 
«  Aul^ntalc  <D  I7f  your  ^ 

•  AtiUKnatc  jr^aeation  of  ingmory  uS^d 

•  3  ntDdcs  '  ilSO  SVSOP  i  Direct  HfTV 

•  Woits  «Fin  fir  MdJDtit  drsK  finve 

•  Spiof^caiy  for  VIC  20  (8  k  irmt)  o#  C&4 
SofNiire  p»c4tt(g«  iTKiiid^s  —  manual  pmgran  Aslt^e  or 
ca^fTtc  ami  interlace  cahie      fg.y^  phis  Si. 90 

(Kantror^lcs  tntorfaces  add  S8.95) 

PiL  (Tfm  9£7*7SSD 

Vid- Cam 
Cammunicatian 

1131  roottlHI  llltf,.  ''H  ^  U  Cnscenti,  CA  11214 


TUNE  IN 

THE  WORLD  OF 

HAM-TV! 


Hams  shoufd  be  "seen" 
as  waJI  as  heard!  Thou- 
sands ol  ATV  operators 
across  the  country  are 
sending  great  fooking  cotor 
TV  pictures  (with  sound)  to 
each  other.  FSTV*DX  can  go 
hundreds  o*  mifes.  There 
are  now  over  80  Hanr*  Televi- 
sion '"Repeaters"  relaying 
these  video  signals  over 
rough  terrain. 

Ham  Radio  UHF-TV  is  as 
simple  as  hooking  up  a  2 
meter  rig  and  antenna.  Our 
'^Everything  You  Always 
Wanted  To  Know  About 
ATV"  112-page  manuaf  wIM 
teach  you  how  to  do  It 
{S9  95  include  $1 .50  postage). 


Under  the  gufdance  of  the  ''United 
Slates  ATV  Society,"  Amateur  TV 
(FSTV'SSTV-FAX)  Is  growing  In  activi- 
ty. And,  we*ve  been  promoting  It  now 
for  over  18  years! 

Sample  Issue  -  Just  $2,50  ppd. 
Special  Six  Month 

Trial  Subscription  -  $10.00. 


(PubJiihrd  Monthly) 

A5  ATV  Ma^anite 
P,0,  Box  H, 
Lowdtn,  Iowa 
52255 

A  Drmsion  of 
QCD  PubJKarjont,  Im 
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here  Is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  ts  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  MasterrM  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  •  clock  time 
announcements  and  function  control  •  7- 
helicai  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even  includes  power  suppty  and  a 
handsome  cabinet. 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  soffd-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 


"^*<i«pmtB 


Call  or  write  for  specifications  on  the 

repeater,  controller,  and  receiver  winners. 

See  you  at  Dayton 
Booths  225*226-227 

MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  inc. 
23  Elm  Park.  Groveland.  MA  01834    (617}  372-3442 
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NTERIMATIONAL 


Each  month,  73  brings  you 
ham-radio  news  from  around  the 
wQftd.  in  this  cof lection  of  re- 
ports from  our  foreign  correspon- 
dents, we  present  the  latest 
news  in  DX,  contests^  and  events, 
as  well  as  keep  you  abreast  of 
the  technical  achievements  of 
hams  in  other  countries. 

if  you  would  iike  to  contribute 
to  your  country's  column,  write 
to  your  country's  correspondent 
or  to  73  Magazm©,  Pine  Street, 
Peterborough  NH  03468,  USA, 
Attn:  Perry  Oonham  KWtO. 


AUSTFIALIA 

J.  E,  Joyce  VK3YJ 
44  Wren  Street 
Aitorja  3018 
Victoria 
AusifuVm 

THE  WIA 

Our  early  Austratfan  amateur-radio  ax- 
peri  ment  era ,  with  great  foresight  know- 
ing that  the  best  way  to  expand  Knowl- 
edge in  any  particular  field  of  endeavor 
is  by  sharing  with  others  of  similar  voca- 
Hon  their  thoughts  and  Ideas,  soon  real- 
ized that  sorne  natFonal  forum  was  need- 
ed^  With  this  \n  mind,  they  founded  the 
Wireless  institute  of  Aystralia,  the  doyen 
of  National  Radio  Societies. 

Founded  in  1910,  the  WfA  is  easily  the 
oldest  national  radio  club  in  existence, 
with  the  RSGB  0913}  and  ARRL  {1914}  fol- 
lowing closely  taehind.  Mot  a  bad  effort  for 
an  isolated  country  that  had  been  colo- 
nized by  Europeans  (mainly  convicts  and 
their  guards,  sent  out  from  England)  only 
130  yeafs  previously. 

Our  75lh  Y«ar  C«l»br«t1<His 

This  year  the  Wireless  Institute  of  Aua- 
trail  a  Is  celebrating  its  75th  year  of  service 
to  amateur  ra^iio,  not  only  locally  but 
worldwide,  as  the  voice  of  Australian  ama- 
teurs. As  stated  In  eartEer  columns,  there 
will  be  a  great  range  of  activities  on  all 
bands  and  modes  of  transmission  this 
year  to  maric  this  special  event. 

The  WIA  is  a  combination  of  eight  self- 
governing  bodies  which  are  companies 
registered  under  separate  State  Corpo- 
rate Affairs  Acts,  and,  as  such,  are  respon- 
slble  for  the  running  of  amateur  radio 
within  their  own  division.  Each  division 
then  has  a  councillor  on  our  federal  body, 
which  is  responsEble  for  the  decisions 
made  on  an  Australia-wide  or  internation- 
al basis.  The  WIA  has  all  the  usual  facFII- 
tJea  and  services  to  members  that  most 
other  good  national  radio  societies  have, 
e.g.,  OSL  bureaus,  club  rooms,  etc.,  plus  a 
monthly  magazine  sent  free  to  all  memtters. 

The  magazine  is  called  Am^tnur  Radfo 
and  Is  similar  In  format  and  quality  to  7$ 
except  that  it  has  an  average  of  only  60 
pages,  but  as  this  magazine  rs  sent  free  of 
charge  to  ait  memlsers  monthfy,  even  over- 


seas members,,  this  alone  makes  the  $A35 
annual  subscrFption  to  be  a  member 
of  the  WIA  seem  more  than  fair,  consider- 
ing that  the  commercially-printed  maga- 
zines of  this  size  available  here  are  around 
$A2  Of  more  each,  per  month,  plus  post- 
age costs.  Tt\e  WIA  also  pubEl&hes  a  year- 
ly Caiibook  that  covers  all  VK  plus  P29 
call  areas.  This  is  a  comprehensive  cali- 
book  that  has  70  pages  of  caltslgns  with 
another  20  pages  allocated  to  suppliers  of 
amateur  equipment  in  our  area.  The  final 
76  pages  are  of  good-quality  information, 
covering  most  things  concerning  amateur 
radio  in  Australia,  from  repeaters  to  an 
electromagnetic  interference  check! jst, 
DX  hints,  AM  SAT  operating,  etc. 

Several  of  the  WIA  state  divisions  con^ 
duct  slow  Morse-code  practice  sessions 
on  the  air.  with  the  VK2  and  VK5  sessions 
on  3.550  MHz  (give  or  take  QRM)  at  0030 
UTC  onwards,  seven  nights  per  week,  be- 
ing the  most  popular  In  the  eastern  states. 
There  Is  usually  a  different  instructor 
each  night,  and  with  some  sending  storlee 
or  jokes  as  part  of  the  practice  session, 
this  makes  you  concentrate  so  that  you 
don't  miss  the  punch  line;  it  mal(es  inter- 
esting listening.  Others  send  the  usual 
mixed  letter  and  figure  groups  at  speeds 
t»etween  3  and  16  wpm. 

The  WIA  (VK3  Division)  started  a  nightly 
broadcast  on  200  meters  for  the  amateur- 
radio  fraternity  in  1921.  This  fed  to  what  is 
now  a  weekly  event  nationwide.  Sunday 
morning  Is  the  time  of  most  WIA  broad- 
casts of  local  and  federal  news  on  most 
amateur  bands.  Each  division  has  its  own 
times  and  frequencies  of  operation,  but  a 
typical  time  slot  would  be  between  9:30 
and  1t:00  local  state  time,  with  frequen- 
cies around  3.600  MHz,  7.0&0  to  7. ISO 
MHz,  and  14.175  MHz  (VK6  and  VK5}, 
21.175  and  21195  MHz  being  of  interest 
for  DX  operators.  There  are  also  2-meter 
FM  tranamrssions  via  repeaters  iin  most 
states  plus,  lately,  a  trial  transmission  on 
6  meters  in  VK3. 

Perhaps  the  ttest  way  to  gauge  the 
worth  of  a  national  body  representing  Its 
memt^ers  Is  to  ask  what  kind  of  relation- 
ship it  enjoys  with  Its  members  and  with 
the  authorities.  In  this  regard,  the  WIA  is 
held  in  high  esteem  by  our  DOC,  so  much 
so  that  we  are  left  basically  as  a  self-regu- 
lating body  with  an  Amateur  Advisory 
Committee  responsible  for  the  behavior  of 
fellow  amateurs  on  the  air.  The  Commit- 
tee, consisting  of  a  group  of  amateurs  and 
a  DOC  representative,  monitors  ail  ama- 
teur bands.  If  any  amateur  transmissions 
are  found  lacking  In  quality,  the  Commit- 
tee sends  out  notices  to  the  offending  sta- 
tion, asking  it  either  to  explain  or  clean  up 
operating  procedures  or  quality.  If  no  no- 
tice is  taken  of  this  friendly  request,  It 
then  goes  to  our  DOC,  which  then  takes 
official  action  if  it  is  deemed  appropriate. 

But  the  greatest  worth,  I  feel,  is  the  unit- 
ed front  presented  on  all  amateurs'  tie- 
half.  Some  of  the  latest  cases  where  the 
WIA  has  t>een  successful  in  this  regard 
are— 

•  The  granting  of  third  party  traffic  with 
consenting  countries  (e.g.,  America  and 
Canada,  with  more  In  the  pipeline) 

•  The  Introduction  of  a  f^o vice-grade 
license 

•  The  abolition  of  the  30%  fmporl  duty 
on  amateur  gear,  reintroduced  tor  a  short 
time  last  year 

•  The  granting  of  WARC  bands  as  soon 
as  they  become  available,  plus  extra  fre- 


quencies  on   the   recognized   amateur 
bands 

•  The  atx>litlon  of   the  need   to   keep 
logtxx>ks 
The  list  Is  endless. 

My  Opinion 

The  WIA,  to  me,  Is  like  a  trade-union 
movement,  with  Its  members  paying  for 
services  rendered  {e,g.,  better  wages,  bet- 
ter working  conditions,  legal  representa- 
tion, and  liaison  with  the  government  of 
the  day). 

This  poses  a  question.  How  many  peo- 
ple, outside  a  union  movement,  refuse 
that  extra  StO.OO-per-weeK  raise,  or  the  ex- 
tra  t>enefits  that  the  union  members  get 
for  them  via  their  donations  to  an  organi- 
zation presenting  one  voice^  for  the  better- 
ment of  all?  Converse ly^  how  many  non- 
members  of  a  national  radio  organization 
representing  them  refuse  to  use  the  add- 
ed advantages  gained  by  that  organiza- 
tion on  behalf  of  Its  members?  E.g,,  larger 
frequency  allocations,  no  log  books,  the 
fight  against  tower  height  (Imitations,  rep- 
resentation to  the  DOC  to  eliminate  spec- 
trum anarchy  on  the  bands,  etc..  etc.? 

We  all  betleve  In  freedom  of  choice  In 
our  democratic  system,  but  we  shouEd 
also  believe  In  gvbp^  person  pulling  his  fair 
share  of  the  load.  I  feel  sure  that  If  these 
non members  had  to  fight  the  battles  that 
organizations  Elke  the  WIA  do  on  their 
behalf,  on  an  Individual  basis,  they  would 
be  the  first  to  stand  up  and  shout  "Why 
Isn't  something  being  done?"  They  are 
very  lucky  that  members  of  organizations 
like  the  above  are  not  so  shortsighted. 

Happy  75th  birthday,  WIAI 


BRAZIL 

Gerson  Rissin  PYIAPS 
PO  Box  12178  Copacsbana 
20000  Rio  de  Janeiro,  RJ 
Brazil 

New  PRESIDENT  OF  LABRE 

For  about  two  years,  Valmir  Jacinto 
Pare  Ira  PT2FA  was  the  president  of  the 
Brazilian  Amateur  Radio  League  {LABREJ. 
During  the  time  he  commanded  the 
League,  Vaimlr  gave  his  best  efforts  to  es- 
tablish reciprocal  agreements  with  the 
leagues  of  almost  all  foreign  countries. 
Most  of  them  accepted  his  offer,  and  a 
few  agreements  were  signed.  Due  to  his 
excellent  administration,  PT2FA  received 
from  the  Brazilian  government  the  Merit  of 
the  Communications  Medal, 

On  September  25,  a  new  president  was 
elected.  Francisco  Jose  de  Quelroz 
PT2FR  will  take  care  of  our  League  and  we 
hope  that  he  can  do  a  good  job  for  us. 
Jose  George  da  Rocha  PT2GN  Is  the  vice- 
president,  and  the  staff  members  are 
Pedro  de  S.  Maciel  PT2GAT,  Paulo  C.  P.  F. 
Pedroza  PT2PPP,  Jose  Bonifacio  F.  dos 
Santos  PT2YI,  Rlcardo  Sllva  PT2RS,  Pedro 
F.  Fllho  PT2FF,  Jose  R.  Medeiros  PT2UN, 
IHugo  A.  da  Silva  PY2DSQ,  Iran  M.  Jr 
PT2ACZ,  and  Hardy  Jost  PT2NM. 

SILENT  KEY 

A  few  months  ago  I  wrote  that  Novem- 
ber 8, 19B4,  would  be  a  special  day  for  Bra- 
zilian amateurs.  That  day  was  supposed 
to  be  celebrated  as  the  centennial  of  Se^ 
bast  lac  Mattos  PY1SM,  a  very  active  ama- 
teur in  spite  of  his  ninety-nine  years.  But 
God  called  Mattos  fess  than  one  month 
bnefore  his  birthday.  He  passed  away  three 
days  after  a  heart  attack,  and  his  death 
represented  a  loss  to  all  of  us.  Certainly 


he  was  the  oldest  active  amateur  in  the 
world. 

SPECIAL  PREFIX 

To  celebrate  the  50th  anniversary  of  the 
University  of  Sao  Paulo,  a  few  PY2  sta- 
tions were  active  during  the  second  week- 
end of  October,  1984,  using  the  call 
ZY2AAk  A  special  commemorative  QSL 
will  be  sent  confirming  the  QSO.  The  QSL 
intomnation  is  PO  Box  22, 01000  Sao  Paulo, 
SP,  Brazil. 

WW8A— WORLDWIDE  (CW) 
SOUTH  AMERICA  CONTEST 

Sponsored  by  Grupo  Editorial  Antenna, 
from  1500  UTC  June  8  until  1500  UTC  June 
9,  1985.  GW  only,  from  10  to  BO  meters. 
Work  stations  once  per  band.  No  cross- 
band  QSOs-  Exchange:  signal  report  and 
serial  number  Glasses:  single  opera- 
tor—single band  or  multlband;  multi- 
operators — single  transmitter  and  multi- 
band. 

Count  two  points  per  QSO  with  a  South 
American  station.  QSOs  between  South 
American  stations  count  only  for  multi- 
plier. 

DXCC  countries  worked  on  each  band 
count  as  muitlpliers  for  the  South  Ameri- 
can stations. 

South  American  prefixes  worked  on 
each  band  count  as  multipliers  for  the  rest 
of  the  world  stations. 

Multiply  QSO  points  on  all  bands  by 
number  of  multipliers  on  all  t)ands. 

Entries  must  be  postmarked  by  July  3ti 
1905.  Mall  to  WWSA  Manager.  PO  Box 
1800G,  20772  Rio  de  Janeiro,  RJ,  BrazlL 

ANTARCTiCA 

The  Communications  Department 
(DENTEL),  considering  the  importance  of 
the  Third  Antarctica  Mission  sponsored 
by  the  Brazilian  Navy,  issued  a  special 
prefix  for  the  first  Braj;iiian  amateur-radio 
station  in  Antarctica;  ZXiJECF.  The  equip- 
ment will  be  installed  in  the  Oceanograph- 
Ic  Station,  which  is  called  Estacao  Ocean- 
ograflca  Com  and  ante  Ferraz,  and  the  li- 
cense Is  valid  up  to  April  30,  1985. 


CHILE 

Patricio  Ferfjendez  H.  CE3GN 
Cerarnica  Espejo  S.A. 
Caiie  Maipu  269 
Casftis  14731 

CE«AA  SAN  FELIK  DXPEDITION 

On  the  21st  of  August,  Rogelio  Gomez 
CE3GF,  president  of  Radio  Club  de  Chile, 
gave  me  a  phone  call  and  told  me;  Patri- 
cio, this  is  itr  The  Navy  has  finally  autho- 
rized the  DXpedition.  You  have  exactly  ten 
days  to  organise  everything  and  that  in- 
cludes the  training  of  the  operators  who, 
although  licensed  hams  from  the  Navy^ 
have  had  very  little  experience  in  DXing 
and  only  spotty  knowledge  of  the  English 
language^ 

Under  those  circumstances,  the  task 
was  formidable]  We  had  too  many  nega- 
tive factors:  In  addition  to  having  ^ery  lit- 
tle time  to  train  the  operators  and  gather 
up  alt  the  necessary  gear,  we  had  to  try  to 
convince  a  numl^er  of  directors  and  mem- 
bers from  our  radio  club  who  did  not  wish 
to  support  or  collaborate  with  a  DXpedi- 
tion  of  this  nature.  Radio  Club  de  Chile 
had  been  in  close  contact  with  the  Chil- 
ean Navy  authorities  |who  are  In  charge  of 
the  island}  for  over  7  years,  trying  to  get 
approval  for  the  San  Felix  visit,  and  now 
that  we  had  it,  too  many  people  thought 
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Left  to  right  standing,  CE3GN,  CE3ESS,  CE9DVN:  sitting,  CE2QXY  and  CE38BW. 


that  the  lack  of  experience  oi  the  opera- 
tors might  turn  every  thing  Into  a  complete 
failure. 

N evert hel ess ,  having  met  the  opera- 
tors, Fernando  CE2GXY  and  Max  CE9DVN 
{both  of  them  profess ional  Navy  radiomen 
and  CW  operators),  I  knew  that  vje  could 
do  rt,  because  above  all  (hey  had  big 
hearts,  were  most  cooperattve,  and  want- 
ad  to  learn  fast.  In  additron,  they  wouJd  be 
going  to  the  island  for  a  period  of  about  2 
months,  so  I  thought  that  if  at  ftrst  we 
used  list  operation  procedures  until  they 
gathered  up  some  experience,  everything 
would  end  up  fln& 

\n  order  to  make  a  long  story  short,  I  will 
tell  you  only  that  during  the  week  prior  to 
the  departure,  the  Radio  Club  de  Chile 
headquarters  resembled  a  beehive!  I  wilt 
never  forget  the  great  collaboration  from 
fHends  such  as  German  CE3CBQ,  Enrique 
C£3BBW.  Mickey  CE3ESS,  Eduardo 
CE3BOC,  Jorge  CE3CTI,  Marcelo 
CE3BXP,  Celso  CE3ACA,  and  others,  who 
3pent  countless  hours  at  the  club  helping, 
organizing,  training  Fernando  and  Max, 
and  packing  all  th$  gear. 

The  equipment  was  furnished  by  both 
Radio  Club  de  Chile  and  many  of  its  mem- 
bers privateiy.  In  that  respect,  I  would 
like  to  publldy  thank  Pablo  CE3AJN, 
CE3ESS,  CE3BBW,  CE3CBG,  jyllchei 
CE30PD,  and  CE3BXP  for  having  so  gen- 
erous Fy  lent  their  valuable  transceivers^ 
antennas,  and  accessories  which  were  so 
vital  to  the  DXpeditioa 

After  arriving  at  the  island  on  the  31  st  of 
August,  both  Max  and  Fernando  worked 
practically  ail  day  and  night  untti  ttiey  had 
all  of  the  equipment  operating.  By  the 
way,  the  main  gear  consisted  of  one 
TS-eOO,  two  830-S,  one  AT-230,  a  Honda 
E500  generator^  a  TET  4-eEement  tri band- 


er, and  Inverted  vees  for  1 60/80/40  meters. 
Everything  perforrred  flawlessly  during 
the  5-month  period  which  the  DXpeditlon 
lasted^ 

On  Saturday,  September  1st,  the  first 
contacts  were  made  with  Santiago,  and 
last -minute  instructions  were  given  for 
the  official  opening  which  would  be  the 
next  day.  And  on  that  Sunday,  after  the 
first  contacts  were  made,  all  hell  broke 
loose  as  thousands  of  eager  DXers  tried 
to  make  a  contact  directly,  without  the 
help  of  the  controllers.  It  took  the  con- 
trollers about  one  week  to  smooth  things 
out  and  make  most  people  understand 
that  it  would  have  to  be  list  operation  or 
nothing,  at  first.  In  order  to  make  things 
easier  for  Fernando  and  Max.  After  all, 
San  Felix  had  been  inciuded  In  the  lists 
of  the  top  10  most -wan  ted  countries  for 
many  years,  so  the  demand  was  unbe- 
lievable. 

After  the  first  two  weeks  both  operators 
had  acquired  much  experience,  and  from 
then  onward  the  DXpeditlon  worked  out 
very  smoothly. 

Those  of  you  who  heard  the  operation 
realize  the  magnificent  job  done  by  the 
net  controllers.  Many  of  them  spent  as 
much  as  6  to  8  hours  daily  during  the 
whole  operation,  f^y  sincere  thanks  to 
CE3ESS,  CE3BBW,  Carios  CEOEEO. 
CE30PD,  CE3BQC,  Ralf  CE6EZ,  Carlos 
GE3NR,  and  Mario  CE6C0R  for  a  job  well 
done- 
Foreign  net  controllers  played  a  vital 
role  too,  especially  when  propagation  pre- 
vented local  controllers  from  contacting 
the  island  due  to  skip  conditions,  In  spite 
of  the  language  barrier,  It  was  incredible 
to  hear  how  people  like  foshi  JA1  ELY  han- 
dled matters  smartly  and  fast.  Others  like 
Eva  PY2PE.  Phineas  W68F,  Ron  KB7S0^ 


ITT  TW^i^f^-  ■>■'' 

Antennas  and  tent  used  for  the  Fieid  Day  by  5B4NC,  the  Nicosia  Radio  dub. 


Jack  WB4QCP,  Gall  KF4IL,  Jim  KB7QC, 
John  KC*YI,  Loren  K6EDV.  Teit  W6AHV, 
James  NB7R,  and  Neil  HKOHEU^  to  name 
a  few,  contributed  immensely  to  the  suc- 
cess of  this  operation,  proving  once  more 
that  international  goodwill  and  under- 
standing can  do  wonders. 

On  October  4th  I  had  to  leave  Santiago 
for  a  business  trip  outside  the  country,  so 
Enrique  GE3BBW  was  named  generai  con- 
troller in  charge  of  the  operation.  Before 
mid-October,  Enrique  wisely  judged  that 
the  operators  on  the  island  had  acquired 
enough  experience  and  shouid  be  left 
alone,  without  assistance  from  the  main- 
land. In  that  way,  the  DKpedition  ended  up 
with  Fernando  and  Max  working  on  thecr 
own  and  in  such  a  way  that  nobody  was 
abie  to  criticize. 

There  is  no  offfciai  way,  to  my  knowl- 
edge, to  measure  the  success  or  failure  of 
a  DXpeditlon,  but  If  number  of  contacts 
and  bands  and  modes  count  for  this  evalu- 
ation, there  is  no  doubt  that  this  operation 
made  a  great  number  of  DXers  around  the 
world  very  happy. 

Hare  are  some  facts: 

•  Contacts:  Qvet  32,000 

«  Bands:  160,  SO.  40,  20,  15,  10,  and  6 
meters 

•  Modes:  SSB,  CW,  and  RTTY 

During  the  first  weeks  of  operationf  crit- 
icism  and  misunderstandings  were  com- 
mon on  the  bands.  We  even  know  of  a  few 
US  DX  bulletins  which  publiiShed  disgust- 
ed opinions  on  the  way  the  DXpeditlon 
was  being  handled.  I  trust  that  those  who 
crEtlcized  at  first  will  now  understands  if 
not,  WB  can't  let  It  bother  us  because  we 
know  that  over  32,000  hams  all  over  the 
world  now  have  a  new  one:  San  Felix 
Island! 


CYPRUS 

Aris  Kaponldes  5B4JE 
PO  Box  1723 
Limassoi 
Cyprus 

During  the  1084  lAHU  Region  1  HFSSB 
Field  Day  Contest,  two  stations  from  Cy- 
prus took  part,  the  Nicosia  Radio  Club 
5B4NC  and  the  Larnaca  Club  5B4LC. 
From  Nicosia  was  sent  to  me  the  foi low- 
ing report: 

The  location  of  the  Field  Day  Contest 
was  the  same  as  last  year's,  a  place  called 
Kambia,  about  10  miles  out  ot  MIcosia  on 
the  top  of  a  hill.  This  year  it  was  decided 
to  use  a  four-element  fourbander  by  TET 
which  was  mounted  on  a  26-foot  tower. 
Also,  dipoles  for  40m,  80m,  and  160m  were 
used.  The  installation  of  the  antennas 
was  done  early  in  the  morning  by  a  group 
of  young  amateurs  and  the  rest  of  the 
group  arrived  later  in  the  afternoon  with 
the  rest  of  the  gear,  which  included  a  gen- 
erator, a  transceiver,  a  portable  refrigera- 
tor, the  drinks,  and  ali  the  necessary  food- 
stuffs for  the  traditional  barbecue. 

The  weather  was  fine  during  both  days, 
and  on  Sunday  some  of  the  XYLs  vistted 
the  place  and  had  iunch  with  the  group. 

The  main  thing  about  this  year's  con- 
test Is  that  the  number  of  people  taking 
part  has  increased.  This  year  the  follow- 
ing members  of  the  Nicosia  club  took  part 
and  helped  in  many  ways:  Marios  5B4NM 
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wilti  his  dsught«r  Marlanna  5B4M&, 
Spyros  5B4MF,  Anctrea$  5B4LP,  John 
SB4MC,  Marios  5B40J,  Nfcos  5B4IT. 
Gaorge  5B4NJ,  VEas  &B40L,  PhidEa$ 
SB40K,  Andreas  5B40M,  ArJs  &B4GZ, 
Costas  584FR,  and  Mafkos  5B4EP. 

The  main  object (vea  of  amateur  radio 
ara  comradeship  and  tlie  spWW  of  con- 
testa  (which  is  not  winning,  but  trying  to 
win  by  botng  at  one's  best)  and  everybody 
had  a  n^ce  timOn 

Othaf  activiti^a  in  Cyprua  of  the  radio 
amateur  fraternity  Inoludad  at  the  begin- 
ning of  December  the  Annual  Dinner 
Dance  of  CAR8,  whjch  was  In  Nicosia  this 
year  and  was  a  great  aucceas. 

On  the  operation  side,  5B45  can  be 
heard  mostly  on  20m,  although  there  is 
some  activity  also  on  the  othef  bands.  On 
75m  I  was  copying  very  well,  long  path. 
1SO0  UTC,  AABAA,  on  the  30th  and  31st  of 
Dacemtser  and  2nd  of  January  1@B5.  Unfor- 
tunately, due  to  my  linear  needing  a  new 
bar^Bwttch  and  due  to  the  OHM,  the  OSO 
was  not  completed. 

On  2m  there  is  some  DX  activity  via 
meteor  scatter  by  5B4LP.  There  is  some 
RTTY  on  20m  and  15m,  and  very  soon, 
thaie  will  be  some  SSTV  activity  by 
5B4CV,  5B4JE,  and  5B40V. 


FEDERAL  REPUBLIC 
OF  GERMANY 

Ra/f  Bey&r  DJ3NW 
Opfarkamp  14 
S30Q  Br&ansGhwaig 
Federat  Reputiic  of  Germany 

SATURATION 

Thinking  of  all  the  fancy  and  expensive 
communication  equipment  found  In  many 
amateur^radlo  shacks  In  this  country,  I 
Oonaider  German  hams  rather  wealthy. 
Only  a  minority  of  them,  however,  are 
technology-oriented  and  still  experiment- 
ing. The  rest  are  more  consumption-ori- 
ented, and  with  the  present  state  of  the 
art,  the  technoioglcal  means  for  reliable 
and  easy  communication  are  within  reach 
of  the  average  German  radio  amateur 
today. 

It  la  not  surprising,  therefore,  that  the 
enthusiasm  for  estabMshing  contact  even 
with  a  faraway  station  dwindled.  Can  you 
Imagine,  for  example,  the  excitement  of  a 
radio  amateur  In  Botswana  using  a 
2D-Watt  CW  transmitter  and  a  dipoie  who 
gets  a  response  from  Germany?  How 
would  you  rata,  in  contrast,  the  feelings  of 
one  of  UA  who  contacted  Maximo  CE0AA 
the  fifth  time  on  the  same  band  in  the 
same  mode  and  gave  him  that  tKirlng  59 
report  a f though  he  was  3  by  4?  Saturation 
makes  the  difference! 

Saturation  has  many  facets  and  as- 
pects. Who  is  not  fed  up  with  the  lousy 
modulation  of  the  maforlty  of  stations  in 
that  particular  part  of  the  world  which  is 
the  origin  of  numerous  threats  to  amateur 
radio?  It  la  evident  that  the  trouble  ts  not 
primarily  a  technical  matter  but  a  conse- 
quence of  operator  mentaMty  {"i'w  word- 
ing fwm  a  c/u^  station  and  Vm  not  in 
cherga  of  maintainffig  the  equipment'). 
Sows  simply  ignore  these  stations  ar^d  try 
to  live  wJf  h  their  contribution  to  the  pollu- 
tion of  the  bands  rather  than  gMng  them 
any  advice  on  possible  [mprovements. 

A  look  at  the  content— the  wording— of 
many  OSOe  reveals  a  comparable  ^ttl^ 
tude.  Hello,  signal  report,  QTH,  name,  rig, 
73,  and  good-bye  Is  the  recurrent  format  of 
the  majority  of  them^a  perfect  c-ase  for 
automation.  Of  course,  linguistic  prob- 
lems, pressure  of  tlrr>e^  and  some  other 


Members  of  the  Wteos/e  Radio  Chb^  From  L  to  fl,  Nicos  584 fT,  Markos  5B4EP,  Marios 
6B4NM,  Phidias  5B40K.  and  Andreas  5B40M. 


limUatlons  demand  this  format  some- 
times. But  it  seems  to  be  much  easier  to 
run  through  the  same  procedure  even 
under  the  most  comfortable  operating 
conditions  than  It  Is  to  exhibit  some  mert- 
tal  flexibility,  because  it  requires  mini* 
mum  effort  and  still  gives  the  conviction 
that  one  Is  part  of  the  game  called  ama- 
teur radio.  Saturation  again! 

On  the  other  hand,  real  gratitude  Is  ex- 
pressed most  of  the  time  if  the  correspon- 
dent at  the  other  end  of  the  line  tries  to 
convert  the  monotonous  exchange  of 
statements  Into  a  smooth  flow  of  conver- 
sation, shuffling  arguments  and  Ideas 
back  and  forth. 

Saturation  has  already  become  an  is- 
sue In  advertisements  like  the  "PuWlc  No- 
ttoe''  of  Bencher,  Inc-t  published  quite  re- 
cently, in  this  particular  advertisement 
they  are  emphasizing  the  thrills  and  satis- 
factions one  can  expect  from  personal 
achievements  like  the  mental  en-^decod^ 
ing  of  telegraphy  signals.  I  think,  besides 
thecomn\efcial  purpose  of  this  advertise- 
ment, they  have  raised  a  crucial  point  of 
amateur  radio:  The  more  technical  means 
for  reliable  and  comfortable  communica- 
tion become  available  to  everyone,  the 
more  difficult  are  personal  achievements 
utilizing  the  more  or  less  uniform  commu- 
nication equipment  of  the  future. 

But  opposition  against  better-than- 
average  personal  achievements  and  high- 
er qualification  of  one's  netghtior  is  al- 
ready with  us.  IHIgh-speed  telegraphy  at 
more  than  40  wpm  or  so  with  mental  en- 
/decoding  is  one  of  Its  targets.  Deliberate 
Interference  to  high-speed  telegraphy 
OSOs  and  continuous  requests  for  QRS 
without  seif-ldentiflcatlon  are  unambigu- 
ous signs.  Interruptions  of  foreign  conver- 
sations ("Speak  English  or  we  QflM  your 
frequency")  can  be  heard  from  time  to 
time  on  the  frequencies  of  national  DX 
nets  and  are  another  sign. 

Much  has  been  said  about  the  future  of 
amateur  radio.  A  relative iy  small  group  of 
technoloQy-orlented  hams  will  advance 
the  means  of  communication  further  and 
further.  But  the  malority  of  radio  amateurs 
should  develop  other  powerful  resources 
for  a  more  interesting  and  more  human 
utilization  of  the  technical  means.  Awards 
and  contests  fulfill  their  purpose  in  creat- 
ing pseudo-activities  on  the  bands  to  de- 
fend the  existing  frequency  allocations 
and  to  prove  that  there  Is  a  need  for  band 
extensions.  However,  they  are  not  consid- 
ered useful  in  the  context  of  a  more  fruit- 
ful utilization  of  technical  means. 

More  natural  conversations,  more  inter- 
est In  the  fetlow  amateur's  success  or 
misfortune,  demonstrations  of  courage  of 


one's  own  convbtlon,  abstention  from 
complimentary  signal  reports,  acquisition 
of  some  knowledge  of  foreign  language s< 
spending  a  bit  of  our  valuable  time  to  give 
a  hand  to  fellow  amateurs,  and  many  oth- 
er such  changes  wtll  help  us  much  better 
to  overcome  the  effects  of  saturation  and 
to  maintain  and  to  strengthen  amateur 
radio  In  the  long  run. 


^l^ 
^1^ 


GREAT  BRITAIN 

Jeff  M&yn^rd  G4EJA 
10  Ciiurchfieids 
WldnBS  WAS  9FtP 

Engiand 

THE  UK  SCENE 

You  may  have  noticed  that  after  nearly 
two  years  of  monthly  contributions  to  73  I 
have  been  relegated  to  a  bimonthly  con- 
tribution. This  is  not,  I  hasten  to  point  out, 
an  adverse  reaction  by  7d  editorial  staff 
but  reflects  the  tremendous  interest  that 
*73  intemationai"  has  generated.  So 
many  correspondents  are  now  sending 
regular  reports  that  there  Is  Insufficient 
room  for  yours  truly  every  month,  I  may^ 
therefore,  report  some  items  in  a  briefer- 
than-previous  manner  in  order  fully  to 
cover  the  UK  scene. 

Fifty  MHz  comes  closer  to  full  avallabii- 
ty  for  UK  amateurs  with  the  recent  addi- 
tion of  60  special  licenses  for  this  band. 
■RifS  brings  to  100  the  total  number  of 
50-MHz  operators  currently  operating  in 
the  UK.  You  will  recall  that  wHh  the  Immi- 
nent demise  of  television  broadcasting  in 
the  49- MHz  band,  the  Department  of  Trade 
and  Industry  tthe  LfK  regulatory  body)  was 
persuaded  to  allow  SOMHz  amateur  oper- 
ation outside  broadcasting  hours.  Already 
there  are  many  reports  of  good  50-MHz  DX 
frofn  the  UK  and  50/28  crossband  contacts 
within  the  UK. 

I  have  referred  previously  to  the  change 
In  the  UK  telephone  scene  followmg  the 
lltMrallzatlon  of  British  Telecom,  An  inter- 
est  Ing  variant  of  this  theme  comes  recent- 
ly from  a  piece  of  newly-liberalized  hard- 
ware (you  will  remem^r  that  we  now  have 
a  huge  range  of  legal  telephones  to  be 
tx>ught  in  High  Street  shops).  A  Brtttsh- 
Telecom-suppiied  Ambaa^ador-type  tele- 
phone (widely  available  for  about  $60.00) 
was  found  to  be:  radiating  within  the 
2-meter  amateur  band.  It  was  actually  put- 


ting out  signals  In  three  different  parts  of 
our  144-MHz  allocation  and  In  one  further, 
non-amateur,  band.  Ttie  strength  of  the  il- 
legal radiation  was  sufficient  to  block 
channel  S20  two  blocks  away.  Since  S20 
is  the  FM  simplex  calling  channel,  it  was 
not  too  long  before  a  complaint  was  filed! 

An  Indication  of  the  popularity  of  ama^ 
teur  radio  In  the  UK  is  given  by  plans  for 
the  1985  Radio  Amateur  Examinations. 
The  RAE,  as  the  examination  Is  known,  Is 
a  prerequisite  for  a  license  of  any  type  (ex- 
cept reciprocal).  RAE  centers  are  estat> 
11  shed  only  twice  a  year,  In  May  and  Oe- 
cemt»er.  This  year  there  are  over  400  exam- 
ination centers. 

I  wonder  If  you  have  yet  heard  the  spe- 
cial-event  cailsign  GB4DIS/MM?  If  you 
have,  you  can  count  yourself  very  lucky. 
The  station  is  aboard  the  Royal  Research 
Ship  Discovery  en  route  from  Gibraltar  to 
Montevideo  (Brazil)  via  Port  Stanley  (Falk^ 
land  Islands]  and  Ponte  Arenas  in  Chile* 
Additionally,  RRS  Discovery  hopes  to  call 
at  South  Georgia  and  establish  a  land- 
based  amateur  station.  Operatlion  on  SSS 
and  CW  Is  promised  with  a  possibility  of 
RTTY  as  well.  Spot  frequencies  are  given 
as  14.023  and  14.123  MHz. 

I  Still  get  a  great  deal  of  mall  from  fS 
readers.  I  enjoy  reading  It— some  even  re- 
fers to  amateur  radiol  I  do,  of  course,  reply 
to  every  letter  received,  but  correspon- 
dents should  be  patient.  Although  my 
home  address  is  still  as  listed  above,  I 
now  work  In  London  and  am  not  home  too 
often.  When  I  do  get  back  I  like  tc  spend 
some  time  with  the  family  as  well  as  play 
some  golf.  (  am  also  finding  myself  in  the 
USA  frequently,  and  just  as  soon  as  i  get 
myseEf  organized,  I  will  reapply  for  my  US 
license  and  bring  a  rig  with  me.  fvtew  York 
residents  particularly  should  listen  for 
G4E4A/W1 


ISRAEL 

Ron  Gang  4Z4MK 

Kibbutz  Orim 

tiegev  Mobiie  Post  Office  S6530 

Israel 

The  lowest  spot  on  the  face  of  the  Earth 
Is  the  Dead  Sea,  394  meters  (%  mile) 
below  sea  level.  From  the  north,  the  Jor- 
dan River  drains  Into  i1,  and  from  all  other 
sides  11  receives  the  winter  runoff  from  the 
wad  is  (dry  river  beds]  of  the  surrounding 
desert.  H'S  78  kilometers  {A8  mlles^  long 
and  18  kilometers  {11  miles)  at  Its  widest 
spot.  Due  tc  the  great  evaporation  and 
continual  Inflow  of  water,  its  salt  content 
is  25  percent  of  Its  water  by  volume,  which 
Is  exploited  by  Israel  and  Jordan,  on  the 
western  and  eastern  shores  respectively, 
for  the  chemical  wealth  which  it  contains. 

Not  far  from  the  salt  mine  at  S'dom 
(thought  to  be  the  site  of  the  Biblical 
Sodom  of  III  repute)  stands  a  pillar  of  salt 
with  a  resemblance  to  the  human  form 
which  tourists  are  told  Is  the  remains  of 
the  wife  of  Lot  who,  according  to  the  Bi- 
tj^e^  when  fleeing  the  city  of  Sodom  which 
the  l_ord  was  destroying  for  Its  great  wick- 
edness, turned  back  for  a  last  look  and 
was  transformed  Into  a  pillar  of  salt. 

Indeed,  during  the  summer  months,  the 
daily  temperatures  here  are  in  the  mid-40s 
Celsius  (over  10D  degrees  Farenhelt),  and 
the  area  Is  quite  Inhospitable.  Due  to  the 
high  salt  content  of  the  Dead  Sea  water, 
no  living  organisms  can  survive  in  it 
and  thus  Et  Is  quite  dead!  Nonetheless, 
with  the  area's  therapeutic  hot  sulphur 
springs,  the  oasis  of  Ein  Gedi  and  the 
historic  fortress  ot  Masada  (see  my  col- 
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PCS-^000   2MTR    ,,*,,*.* 

S^29.50 

PCS-2000   2M/TT  Mic    

179^95 
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29^95 

DRAKE 
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$639.50 
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TRitCW,    ACk,    MS^    .., ,,., 

S369-95 

ENCOMM 
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HL-82V    Sow   2M  Amp 
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1  COM 
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389.00 
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DAIWA 
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DENTRON 
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ST-4QC  Base    Chgr    .,,.,,,,., 
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umn,  73,  April,  1i&4),  the  Dead  Sea  area  Is 
<|uitQ  an  attraction  to  vlsHort. 

From  the  sixth  tti rough  the  thirteentti  of 
AprU,  In  coopwalion  yvlih  the  Israel  Ama- 
l^w  Radio  Clyb,  th«  Holon  Bat-Yani  c»u!i 
will  be  opefatiiig  from  this  Eow^i  spot  in 
the  MHxIil  A  special  call  sign.  4X50S  (fXJte 
the  ApeclaJ  prwflx),  hMB.  twen  allocated  ar^l 
S  tribarxi  beam  ha4  been  flown  In  trcfn  a 
donor  in  Germany. 

Optr^tion  on  alt  bands  from  BO  rr^ters 
through  10  tg  planned  on  SS6.  CW.  RT7Y, 
and  posAlbly  SSTV.  A  cofnfn9rr>orative 
Q6L  has  been  prlnt^cf  and  will  b«  sent  to 
all  fitatlonfi  contactiriQ  4X5DS.  As  well,  a 
Bpecial  certificate  wUI  be  awardect  Xo  ^m^- 
teurs  contacting  the  station  on  either 
three  different  band9<  modes^  or  d^ays. 

No  doubt,  it  win  be  real  challenge  for 
many  to  contact  4XSDS  as  the  location,  at 
the  bottom  o1  the  Great  Rift  Valley,  caused 
by  a  Qeo^ogical  f  auJt  running  fiorri  Syria  to 
Eastern  Afdca,  la  foncad  tn  tyf  mountains 
on  the  east  and  wttst.  Coupled  wittt  the 
poor  coridit^on^  characteristic  of  ttifs 
point  in  the  sufiqek^i  cycie^  it  will  t^  quite 
•n  icliiatfemeni  for  faraway  stations  to 
make  contact 

NEWS  FROM  AWSAT  tSRAEL 

The  isr^tl  chapter  ot  AMSAT  has  been 
offlciafty  formed  and  meeta  on  Sunday 
evenings  once  every  two  weeks  ^t  the  Tel 
Aviv  University,  In  the  same  building  that 
houses  4XBTU,  the  beacon  that  appears 
on  the  International  Beacon  Frequency  of 
t4J0O  MHix  once  every  ten  minutes.  The 
aims  of  the  chapter  are  to  propagate  infor- 
mation about  the  use  of  amateur  satel- 
iitas>  to  establish  a  club  station  for  the 
u»e  of  its  members  to  wortc  thro<H|fi  the 
birils,  and  hopelully  to  take  part  in  lt>e 
construction  of  a  portion  of  a  future  satei- 
ttle. 

Although  at  itie  iinaant  time  orUy  Sjoven 
or  elgtrt  stations  in  l^sraei  have  OSCAR  ca- 
pat>ility,  interest  is  runnir^  high  and  thirty 
hanta  attended  the  last  rrieeting. 

The  current  meelingg.  have  taken  on  an 
erfucationat  air,  with  Yair  4X4GI  giving  fas- 
cinating j^tures  in  a  fashion  that  the  lay- 
man can  easily  understand.  In  the  last 
meeting,  he  oiJtllned  the  history  of  the  sat^ 
ell  lies  starting  from  the  first  Sputnik, 
which  he  monitored  on  20  MHz  in  1953, 
and  recalled  the  article  which  Arthur  C. 
Clarke  pubEE&hed  in  Wireiess  World  In 
1945,  proRostng  then  three  ijeostationary 
satellites  making  worjdwidte  communica- 
Mons  possible^  giving  scientJIIc  proof  ttiat 
ih^  i(iea  was  feaflibie,  Valf  pointed  out 
that  OSCAB  I,  She  first  MtsJtite  of  the 
amateur-radio  community,  wtth  its  fa- 
mous beacon  transmitting  Hi  In  Morse, 
appeared  only  three  short  years  afl^  Iha 
Sputnik. 

Yair  1t>^i  went  inio  the  physics  and 
matttematics.  stiowing  what  th«  param- 
eters are  of  different  kirKts  of  orbits,  what 
constitutes  a  geostationary  oiti\i.  a  highly 
eiiifitlcai  orbit  such  aa  that  of  OSCAR  10, 
the  explanation  of  terms  like  inctlnatidn, 
BubBateiilte  conta'Ct  point,  Kepler's  l-aw 
of  Equal  Areas,  etc.  Ail  of  us  preaent  were 
indeed  held  apeltboundl 


column  from  Korea,  here  are  some  of  the 
tiam^adio  dub  activities  In  Korea. 

AARCK  (American  Amateut  R&^io  Ciub 
—Koma^  This  group,  made  of  of  US  Forces 
military  and  ctviiiaji  personnel  stationed 
in  Korea,  meets  tm  the  sacornl  SaiurrJay  of 
••ch  month  and  provides  a  weil^equlpped 
ciub  atatfon  tHI^^TX)  for  ttit  €OfivenlerM:e 
of  US  soldiers  wtto  sre  urtable  to  set  up 
their  own  staiions  due  to  space  iLmita- 
tior^  or  wtK)  are  hiera  for  a  short  period  of 
time.  Membership  is  open  to  anyone.  Club 
prsslc$ent  Cfaig  Nicholson  HL9NC  oper- 
ates as  net  control  for  tf^  Far  East  Net  on 
Sundays  (0100 ITTC— 14,585  MHz)  and  airs 
the  Ws$Wnk  tapes  (0130(1  for  the  benefit  of 
hams  all  over  the  Far  East  and  Southeast 
Asia.  AARCK  also  operates  the  QSL  Bu- 
reau for  Hid  hams.  Address  for  ciub  and 
for  QStJ  to  Ht9  hams  only:  American  Am- 
ateur  Radio  Cfut>— -Kofea.  Dependent  Mall 
Section,  Al»0  San  Francisco  96301. 

St  ARM.  (Seout  fniematfortMl  Amaieur 
Rfiiflc  Associ&tfon)  This  rapldty-growlrkg 
group  was  organized  for  the  following  two 
purposes:  to  promote  frierwfahip  between 
Korean  hams  and  han^  from  otfier  ooun- 
tries  wfso  r«s^id>e  in  ttie  Seoul  area  throogit 
regular  meetinj|e^  nets,  and  socfat  actTvi- 
ties,  and  to  pron>ote  raciprocaJ  Ncensmg 
agreements  between  ihe  Republic  of 
Kofee  and  other  count ng«. 

While  success  m  the  second  purpose 
seems  to  be  some  time  In  coming,  the  f  frst 
purpose  is  rapidly  being  realized.  A  net 
began  at  07130  UTC  on  21.2&e  (BS  for  the  88 
Olympics  to  be  heEd  in  Seoul)  on  Saturday, 
January  12, 1985.  Check-ins  are  welcomed 
from  anywhere.  Net  control  is  Tom  NIckia 
(W30NM)  operating  his  local  station 
HLSKX.  if  you  are  interested  In  contacting 
this  group,  you  may  write  to  me  at  the  ad- 
dress at  itie  head  of  this  column.  If  you 
Ihre  in  tt>e  Seotij  area  and  would  Mke  to 
caJI,  the  number  is  7344111  during  wofX- 
lr>g  hours.  This  ts  an  imerrtationai  group 
and  anyoTM  ot  any  nationality  with  a  li- 
cense or  Interest  in  amateur  radio  is 
welcome. 

In  1{lS4,  KARL  (Koman  Amamur  Radio 
Laaguaj  got  a  new  slate  of  officers  and 
has  eitpanded  greatly^  My  neirt  column 
will  Isature  this  progressive  and  active 
orfio  nidation. 

Till  then,  73  from  Korea,  the  Land  of  the 
Morning  Cairn, 


KOREA 

J.  MldlWi  WBftg^rt  KHSACmi 
tfQ  ABC  Wewa 
CPO  Sox  2967 

Korea 
As  It  has  been  some  time  aince  the  last 


MONTSERRAT 

Bftt^  ^mobbfv"  Msrtift  VP2HiO 

POB01U3 

Ptymm/th 

Montserrat 

British  West  tndies 

UVE  FROJUl  MARS 

Weil,  once  again  It's  brand  new  year, 
and  tor  some  of  us  it's  now  In  more  ways 
than  for  others,  in  the  world  ot  amateur 
radio. 

in  retrospect,  1984  was  a  very  IntefeBt- 
ing  year  indeed.  With  Mother  Nature  do- 
ing the  usual  magic  that  only  she  is  c^pa 
ble  of.  some  of  us  were  given  the  chance 
to  dWy  her  tiy  worl^ing  if\at  new  OX  eoun^ 
try  to  add  to  our  Totem  Rote,  w1>ila  ottiers 
were  provided  another  eifcuaa  for  riot  tre^ 
Ing  able  to  hMr.  tet  alone  worit,  that  elu- 
alv«  new  one. 

Here  on  the  Island  of  Montsefrat,  ttw 
Montserrai  Amateur  Radio  Society 
(MAI^)  waa  continuing  Its  uauai  activi- 
ties: the  daily  disaster  preptrwShess  exer- 
cises via  ouf  local  2-meter  repeater  on  the 
frequency  146.37/.97,  also  the  regular  ex^ 


poaure  to  the  public  tiy  way  of  demonsua- 
tions  and  displays,  along  with  scheduled 
amateur  radio  training  classes  for  pef- 
soma  interested  In  becoming  amateur- 
radio  operators,  with  special  emphases 
placed  on  thm  youths  today,  who  will  tw 
the  adults  of  \tye  future, 

TNs  year  started  out  v^y  well  for  tfie 
operators  of  Montsarrat  in  spite  of  the  de- 
oil  ned  state  of  the  sunspot  cycle,  for 
many  fiave  gotten  out  thosa  rolled^up,  for- 
gotten pieces  of  copper  wire  and  have 
been  active  on  the  low  bands,  which  have 
been  very  responsive  at  nights,  and  I  have 
worked  many  new  ones. 

For  two  young  students  ot  the  Montssr- 
rai  Amateur  Radio  Society,  1&Q5  marked 
the  birth  ot  a  new  e^cperience,  for  alter  a 
long  series  of  studies,  these  two  younjjfest 
hams  took  their  exams,  successtuiiy 
passed,  and  were  issued  their  HcansM. 
These  youths  are  Eddie  Weekes  VR2MfW 
and  Franklin  Ropers  VP2MFG.  They  are 
now  looking  forward  to  obtainir^j  their 
equipment  and  gelling  on  ttie  air  as  soon 
as  porssitiJe.  By  the  laws  of  Montserrai.  no 
one  Is  allowed  (o  possess  amaieur^adio 
equipment  unl^s  f^  has  obtained  a  11- 
ceiise  first.  H^e's  wishing  both  Eddie  and 
Franklin  a  very  hearty  welcome  to  the 
world  of  amateur  rsdto. 

UCENSING 

Unlike  many  administrative  licensing 
Systsms  where  the  requirements  are  soie^ 
ly  based  upon  the  knowledge  ot  Morse 
code  (CW)  and  electronic  theory,  the  quah 
ifications  lor  becoming  an  operator  are 
not  based  on  the  above-mentioned  sian- 
dards  only.  In  fact.  Montserrat.  t>eing  a  39- 
1^'aquare-mlte  British  Colony,  has  only 
hM)  ctai4«s  of  licenses,  a  and  B.  but  be- 
cause of  the  tact  that  each  resident  con- 
siders himself  to  t>e  an  ambassador  of  his 
country  on  an  intecnationai  level  (some 
might  not  realise  th^s),  no  resident  Mont- 
serratian  woutd  even  consider  taking  ttie 
lower,  thus  restricted^  class  ol  exama. 
One  studies  tor  Ihe  more  demandtng  lavet, 
arkd  even  if  one  falls  on  the  fiiai  attempt, 
one  usually  tnushes  off  tha  dust  and  tries 
again  until  met  with  success. 

The  licensing  requirements  on  the  It^ 
land  ot  Montserrat  are  as  follows:  (1)To 
be  able  to  copy  and  send  Morse  cods  at  a 
speed  of  12  words  per  minute.  ^21  To  pos- 
sess a  clear  knowledge  of  the  fundamen- 
taia  ot  electronic  circuit  theory  relative  to 
amateur  radio  No  bif  thing,  you  might 
say*  ttui  wait,  that's  not  all;  the  raal  cilrftdv 
m  comes  next:  (3)  One  has  to  possess  the 
qualities  of  an  "upstaiKling"  character. 

Therein  lies  the  diffefence  from  oirter 
systems.  Even  ttvough  one  can  send  CW 
ai  100  wfjin  along  with  t)eing  an  electronic 
engineer,  those  are  deflnrieiy  not  ervsugh 
reasofks  to  permit  or>e  on  an  intematlonal 
medtum  such  as  wortdwide  communica- 
Itons,  for,  as  stated  ^xwe^  each  amateur- 
radio  operator  is  an  ambassador  ol  his/ 
her  county,  and  amateur  radio  exists  to 
promote  peace  and  goodwill  among  men 
and  woman.  One's  operating,  whether 
good  or  avii,  is  directly  reflected  back  on 
his/her  country,  and  who  wants  to  dissem- 
inate  garbage  only  to  have  it  returned  in 
one's  laceT  Have  you  ever  noticed  the 
mannerism  of  resident  VP2M  operatora?  It 
Is  not  surprising,  for  our  country  is  a  very 
smaH  one  of  which  we  are  atl  very  proud, 
so  we  will  rwver  do  anything  to  tamish  Itw 
fine  irr^ge  Of  this  little  emerald  isle 

Lei  me  point  out  once  again  that  Ihe  Is- 
land of  Montserrat  has  reciprocal  hcens- 
Ing  agreesments  with  many  count  hets,  ar>d 
tot  towing  ts  a  list  of  the  requirements. 
Please  write  a  letter  of  application  to  the 
licensing  officer.  Mr.  Joseph  Skerriit,  Min- 
istry of  CommunlcatiOTW  and  Works,  Gen- 
oral  Turning  Road.  Plymouth,  Montserrat, 
British  West  Indies, 


Enclose  (a|  a  copy  of  the  license  of  the 
country  of  nationality  (or  In  the  case  of  be- 
ing a  resident  of  or  citizen  of  another 
country,  docurrvents  must  be  provided  lo 
substantiate  that  claim).  cb}a  recent 
phQtografrti  of  \h6  applicant  (this  is  a  re- 
certify  added  roquirement^  te>an  interna- 
tional money  order  in  Ihe  amount  ol  ap^ 
proximatety  ¥7.00  (US  funds)  made  poy- 
abie  to  The  Accountant  Ger^eral.  (d}  esti- 
mated itme  of  Intended  arrivai  and  pro- 
posed length  ol  stay  on  the  Island,  and 
(e)  intended  address  while  here. 

This  In  format  ion  shouid  arrive  here  at 
least  two  (2)  months  prior  to  the  Intended 
visit  to  allow  lime  fof  the  processing  and 
the  unpredictable  mailing  service. 

CUSTOMS  REQUIREMENTS  AND  DUTIES 

Amateur^radio  equlpmeni  is  not  duty 
free  on  this  island  except  in  the  exclusive 
case  of  itvs  Montserrat  Amateur  Radio 
Society  arKi  it's  members,  who  have  ac- 
quired this  by  tha  continued  services  tieing 
rendered  on  a  daily  btasis.  so  visitors  to 
the  island  pay  a  deposit  which  is  returned 
upon  exit  at  the  port  of  entry.  Rleasa  note 
that  one  should  notify  the  Customs  De- 
partment at  least  one  day  before  depar- 
ture arKl  If  It  la  towards  a  weekend:,  make 
this  tfie  fast  workirvg  day  at  least— Friday. 

QSL  INFORHATION 

The  Montserrat  Amftieur  Radio  Society 
meets  on  the  first  Wednesday  of  each 
month  and  welcomes  any  visiting  ham  to 
any  of  Its  meetings.  One  can  always  keep 
In  touch  via  our  local  repeater,  which  is 
accessible  from  ail  parts  ol  the  Island. 
Upon  arrivai,  please  get  In  touch  with  our 
Secfetaryrrreasurer.  Ursula  Sadler  fMra.} 
VP2M0Y  either  on  two  meters  or  via  the 
land  line  which  ia  listed  in  our  local  tele- 
ptione  directory,  so  that  arrangements 
can  be  made  for  forwarding  of  those  inevi- 
table QSL  cards  thai  always  seem  to  fof* 
tow  an  operatioci  here> 

IRCb  and  Reium  Pottage 

Given  (he  fact  that  we  do  not  operate  a 
QSL  bufBau  here  on  the  island,  and  that 
someone  will  always  say  he  didn't  hear 
the  Manager's  name  being  g-iven,  Ihe 
question  cornea  up  about  return  postage, 
or  more  lo  my  concern,  iRCs  (internation- 
al Reply  Coupons).  This  is  the  most  mia^ 
urKterstood  area  of  QSiing,  and  for  ihis 
reason  I  state  the  following,  with  special 
cor>cern  regarding  the  US  relative  lo  ttie 
Caribbearu 

One  iRC  coats  USSaSS.  which  is  equiv- 
alent to  *i.7e  ECC  fEasteni  CafibCean 
Currencyi.  but  revert  hwiess,  ll^Cs  are  al- 
most worthless  heie!  Two  iRCs  are  valued 
at  about  BfH  ECC  and  are  quite  insuffi- 
cient to  mail  a  letter  (single  unit)  to  ttw  tIS. 
the  postafle  being  $1,15  ECC.  Even  though 
In  raw  currency  USSlOO  is  equivalent  to 
$2.71  ECC  (which  is  fixed  to  the  US  dotlar). 
IRCs  do  not  necessarily  reflect  monetary 
exchange  rates 

Of  course  I  can't  encourage  you  to  send 
money  in  the  mails,  but  on  the  other  hand, 
in  the  Western  worlds  who  isn't  doing  It? 
Please  absorb  some  of  Ihe  strain  of  the 
Caribbean  hams  by  sending  them  the 
proper  amount  of  postage.  Just  for  Ihe 
record,  it  works  tx^th  ways,  for  t  always 
ser^  at  least  two  IRCs  lo  ttM  US  ft^anagar 
for  QSL  returns  wh«n  U  requires  only  one. 

I  hope  to  be  able  to  provide  you  readers 
with  further  updates  and  tfioughls  on  tha 
sid3|ecl  of  an^teur  radio  horn  a  Carit^ 
twan  view,  so  please  keep  on  looking  at 
these  pages  for  much  m>ore  in  tUe  future. 
In  thie  mean  time,  also  between  time,  do 
have  a  very  healthy  tSBS  and  gud  OX  to 
you  all.  Kfl«p  the  faith  and  Ihe  hobby  g& 
Ing,  better  tlm«s  are  always  ahead.  Stay 
tuned  to  this  frequency  as  we  are  Very 
Pleased  To  Make  Oscillations  (V  F^2'M^. 
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Mierolog  Corp.  has 
many  different  ciigital  com- 
niunicaHon     svstems     for 

■r 

coinnierciaU  maritime,  mil* 

itarv*  as  well   as  amateur 

radio  service.   We  were  the  first  to  advertise  an 

AMTOR  terminal  and  we  are  one  of  the  few  ham 

radio  manufacturers  to  supply  "SITOR"  equipment 

for  the  critical  Maritime  Telex  System. 

In  testing  various  available  AAIl  OR  programs, 
we  have  found  in  some  of  them  a  very  low  tolerance 
for  bit-rate  timing  error.  Some  programs  *'lK)mb*' 
on  as  little  as  2  parts  in  10000  (0.02^; )  timing  dif- 
ference which  is  possible  with  computer  crystal 
variations,  This  indicatej?  an  inability  to  adequately 
perform  "bit  synchronization"*  in  their  decoding 
algorithms.  This  is  totally  apart  from  the  necessary 
master/slave  timing  lock  in  AMTOR  and  operates  to 
"fine  tune"  the  individual  10  millisecond  bit  timing* 
In  a  rH>n-svnchronous  code  such  as  Baudot  or 
ASCII,  this  bit  s\iic  occurs  naturally  with  each  stop 
bit.  But  with  the  synchronous  ARQ  code  'a:^,  used  in 
AMTOR,  which  has  no  start/stop  bit,  a  very  sophis- 
ticated decoding  algorithm  is  required  so  that  minor 
timing  differences  between  two  terminals  can  be 
quickly  compensated  for*  Without  this,  synchron- 
ous code  operation  is  eventually  lost  as  the  two 


(m^^s^ 


*A  digital  communications  technique  of  eontinuaUy  adjusting 
ft])  Interna!  clock  to  match  the  receh'^d  signal's  bit  rate. 


clocks  **lose"  each  other. 
Our  new  high  sample  rate 
"bit  sync"  AMTOR  algo- 
rithm can  follow  timing 
errors  far  in  exci^s  of  ex- 
fjected  system  clock  variations.  It  is  of  course,  com- 
patible with  all  known  SITOR/ AMTOR  protocxils 
and  \%ill  allow  operation  with  systems  previously  im- 
po!isible  l>ecatise  of  clock  deviations.  This  tracking  is 
fully  automatic  and  does  not  require  typing  control 
commands  to  manually  alter  system  timing  as 
recjuired  in  some  programs. 

If  you  own  an  Air-1  with  AMTOR,  we  will  sup- 
ply you  with  an  updated  set  of  ''high  rate  bit  sync 
AMTOR +  '*  ROMS  phis  as  a  bontis,  a  disk  \^'hich 
contains  the  real-time  disk  communicator  and  ASCII 
Token izer  programs  for  sending  programs  over  the 
air.  Just  send  in  your  present  ROMS  (two  2764 's  with 
their  labels  intact)  and  $35.  Well  rush  you  the  new 
ones. 

If  vou  have  an  Airdisk,  send  it  urith  $10  for  the 
update.  Send  to  Mierolog  Corporation,  18713 
Moonev  Drive,  Gaitherstjurg,  MD  20879  Tel:  301 
258-8400. 

VMICffOLOG 

!NNOVATORS  iN  DiGfTAL  COMMUNiCATfON 


ZELTWANGER  ELECTRONICS  PRESENTS 

Sensibly  Priced  RTTY  Products 

For  the  Commodore  64 


RTTY  LINK  64 

Full  featured  menu  driven 
machine  language  on  disk 
for  the  serious  RTTY  user 


Fylly  menu  dfiven  (y^u  won't 
need  the  manual  duttering  up 
your  6esk\ 

Setup  Files  tor  anekeif  siartup 

Versatile  Dish  anil  Primer  I/O 
'  Receive  to  disk  or  printer 
Transmit  tfom  di&k 
Prmi  troDi  disk 

Variable  Split  Screen  and  Coloi 
Formats 

Type -Ahead  and  Message 
tiuttefs 

Supports  alt  common  BAUDOT 
and  ASCII  modes 


RTTY  LINK  64 $59.95 

Micro  TU  Kit 33495 

ZRHY  64  basic  disk  .  S  9.95 


Send  check  or  money  order  to. 
Zel!wanger  Electronics 

P.O  8oM  62 
State  College.  PA  188D4 


MICRO  TU 

The    most   cost   effective 
terminal  unit  available  for 

getting  started  on  HTTY. 


low  cost  alternative  fof  RTTY 

ZfiTlY    64    BASIC    software 

avail  able 

T4u$  IS  an  updatsd  versii^n  of  the 
widtlf  dtstfibt^ed  prograin  by 
ICG3V  A  good  sraner  p'ogram  tar 
fieHr  RTTY  users 

Kit  includes  PC  t)fi3rd.  hifll 
documentation  and  alt  pans 
(e«ep!  c*se  and  power  supply J 

Easy  ho  ok  up  and  calibration 
^  Receives  Irorr^  speaker  dudio 
>  FS^  and  nnctopharie  AFSK 
outputs 

Tuning  LED  mdicates  locked  on 
Signal 


CLUB  DISCOUNTS  AVAILABLE 

DEALER  INQUIRIES  INVITEO 

Write  for  further  [Jtitails 


Add  S2  00  for  s^Nipping  pe^  order 
Addilionai  shipping  charge  tor 
laretgn  orders  PA  deliver  kg  $  add  6% 
sales  lax  Please  ailow  2  Meekj  for 
peisonai  cfiecks 


80TR0N  AHTENIIAS 


m^*m' 


A  STEP  FORWARD 

IN  HF 
COMMUKICATIONS 

NO  TUNERS! 

NO  RADIALSE 

NO  COMPROMISE! 


Models  From 
160^10  Meters 


■  ».*>>■■ 


OidL  ti  ELs 


♦"Comparing  anter^nas,  Frank  nwnlfoned  to  irw  that 
the  Jsotron  was  S9  +  10  dS,  whereas  the  outside 
antenna  was  only  S9+  5  dB!  Here,  the  Isotron  actual ly 
put  out  a  better  signal  than  the  regular  anteriina! 
Probably  skip  angle,  ect  ,  but  who  cares?  The 
performance  of  the  Isotron  40  is  just  plain  phenomen- 
al." See  review  in  October  7 J,  T9B4 
Finally,  a  full  size  Antenna  *n  a  3-dimen5(onal 
package  Perfect  for  limited  space,  RV's,  Marine  and 
rrwjre 

The  fsotmris  offer  you  excellent  transmitting  per- 
formance atong  with  low  noise  reception  and  a  sensitive 
receiving  quality. 

SO-METER- 16:1^5  plus  M  75  Shippirtg 
•  40  -METER  -  *52  95  plus  *J  75  Shipping 
SO-40  Combination  - 1110  00  plus  &  50  Shipping 
ASK  FOR  PRICES  ON  OTHER  MODELS 


BILAL  COMPANY 

■RSF'l  S.R.  2,  Box  62,  Dept  91 

Eucha,  Ok.  74342   PH:  918=253-4094  15 


Mi7i>t^Ca'd 


When  You  Buy,  Say  73 


n 
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HAL-TRONIX 
DAYTON  SPECIALS 


AT  LAST!!  A  VERY  AFFORDABLE  COMPUTER 
AT  A  VERY  AFFORDABLE  PRICE 


PCflNEf^PUL   FULiT   PflOGHA  Mill  ABLE   WITH   JK  OP   MeHORY— PflHtA- 

iLE  -B-Tra  X  1-3«  INCH  MODULE  SJP»GLE-Kiy  ENTHV  CCuMMANOS- 
{X.IRABLE  40  KEY  MEMBRANE  VtPE  KEVBOAFD-ZflOA  BASED  FOUR 
CHIP  Di^lOM-EPUCATinNAL-U^JQUE  SVNTAX-CHEC<  REPORT 
CODES  FOft  EflROR  IDENTITY -GRAPH  DRaWiMG  AND  ANIMATED  OIS^ 
PLAV— ACCURATE  TO  S-t/S  OECIMA.L  PLACES  FiSN  FUU.  RAHQE  HATH 
AMD  SCaENTlFiC  FyNCTiqNS— AT  AW  AFFORDABLE  PRICE 

WE  CANNOT  TEH.  TPU  THE  MAKE  OF  THE  CDMI^JTEH  EUt  It  lAfAS 
JriADE  SY  A  FAMOgS  MATCH  COMPANY  tHEY  U$^D  TO  S£LL  POfl 
J99.EB. 

WE  BOUGHT  OUT  WHAT  THE  FACTORY  HAD  LEFT  m  StOCK  AND  HAD 
TO  REMOVf  THf  LAaELS.THESE  UNITS  AH£  UNFACKAOEP  U^SS  Tht 
8V  WALL  AOAFIER  AND  MANUAL  BECAU&E  THIS  IS  A  DJ^OHTINUED 
ITEM  THERE  IS  NO  WARfUMTY. 

SET  TH^M  ViffliLe  fHEY  LAST 


BUY  isl  UNIT  FOFr  S19-9S         BUY  2ncf  FpFt  ilftSS 
BUY  THE  3ttf  UNIT  iNOM.OPeRAnrift  foRPAPTRi  (lO.^S 


9V  DC  WALL  AOAPTpH 
MA  N  U A  L  -iJEH  iH>i?Al3ii^ 


LIMITED  sgppiY 
S2.-95 


See  September  19S4  issue  of  73  for  TlMEX/FmY  articte 


APPLE  II  and  APPLE  11+  COMPUTER  MAIN- 
FFtAMES(fulty  populated) $150.00 

POWEf^  SUPPLY;  CASE  AND  KEYBOARD;  SEPA- 
RATELY AVAILABLE CALL  OR  WRITE 

UNIT  AS  DESCRieED  ABOVE,  FULLY  ASSEM> 
BLED  &  TESTED , ,  $350  PLUS  SHIPPING 


({ HOT  ITEM)}  IF  YOU'RE  TRYI NG  TO  BUILDTHE  CABLE  DECODER  AB 

FEATURED  JN  THE  FEB.  iSSUE  OF  RADIO  ELECTRONICS.  WE  HAVE 
TME  HARD  TO  G  H^  COILS  AN  D  MOST  OF  TH  E  PARTS. 


FSKOEMODULATOfVTOME  OECOOER 

XR-221 1  . . . , .    (SPECIAL) 

LIMITED  QUANfT1TY-5  PER  CUSTOMER 

DUAL  JACKS;  If^ERFACE  CASSETTE  WICOMPUTtfl 

RCA  CAQLEj  INTERFACe  TV  W/COMPUTER  

GAME  SWITCHr  INTERFACE  TO  TV -.,.... 

teK  RAM  PACKS  fREFURBS) 


ti9S 


*2  50EA 
. .  .  SI  25 

.  - .  53-P5 


CASSeiTE  GAWE  PACKS 

PKG.  #1  CHECK  BOOK  MANAGER;  THE  ORGAN tZERl  THE 

BUDGETEER'  ALL  3  FOR   . $10,96 

PKG  §2  FKGHT  SIMULATOR;  THE  MIXED  BAG  OF  GAMES;  THE 
GAMBLER:  ALL  3  FOR ...,.  = *10.95 


CHIP  BONANZA! 


teK  FWM 

HGH 

MODOI  FS 

....  ja.» 

dAME 

CALL 

CAsserng 

OR 

i  CORDS  AVAIL. 

WRFTE 

tC  CHIPS  AVAIL 

FOR  TIMEX 

ULA  VI  DEO  CHIP...  RSB 

Z-BOCPU $2.50 

2016  RAM S4.ee 

2364  TIM  EX  FROM  .    $4.95 


KEYBOARD  ma  48  keys 

4xlO(H^Telc) $9.95) 


SWITCHING 
POWER  SUPPLY 

MODEL  *ArPS  |SflH>.J.£K? 
OUTPUT  VdlfAGES 
ij  V  AT  ..40  AMPS 

^  !j  V  AT  1  1  AMP 

-5  VAT     ?AMP 
HIGHLY  .FILTERED 
HEG-UirttS^J  tf  AT  aft 
WAH  TPiAi^SFORHEB 
ft£  USED  in  Ttit  11 9& 
SuGaESTED  LIST  Of  SSfl.SS 

HAL-TRONIX  PRICE 

f  12.95 

OR  J  FOR  120.00 

LIMITED  SUPPLV 


.    •.m,.,^.^   . 


EPROMS 
2708    eKEPROM 
2716  16K  EPROM 

2516  16K  EPROM 

2732 32K  EPROM 

2S3232K  EPROM 

27eJ  UK  EPROM ....,...., 

2712B  12flK  EPROM .  . 

2114  1Kx4  RAM..... 

41 16  leK  HAM 

4164  ft4K  RAM 

TMS  9W0NL  CPU  CHIP 

TMS  9901NL  PSI  CHIP 

TMS*902  ASTABLE  SYNCH.  CONTROLLER 

TMS  9g04/74LS362  .,..., . . . 

TMS99iaANL  COLOR  GRAPHICS  ft  DISPLAY  CHTP 
TMS  ■E>928A  VIDEO  DISPLAY  PROC..  RGB  OUTPUT   . 

6502  CPU  CHIP 

sstq 

TIM  9a)4ANLMlCHlip  CLOCK  aEN}^^^^^  !  .  . . 

SSAOQ , 

eaAoSE  . ........ ,.....,.. 

6831 ... . 
6aA21  .. 
6345..,, 
Ll^ia94 
XR2211  . 


r  r*   a'  '»   ir  ■'-  t'  -» 


'DNR"CHiP,.. 


. .  .  $1.50  EA.;t0^1 2.50 
,  ..S3.0OEA.;1O/$25.[J0 
,  ..$3.00EA.;  TO/S25.00 
.  .  .$4.0OEA.;lO^$3S.OO 
,  .S4.0OEA.;iCl/$35.00 
. .  .*5.50EA.;1D/$50.00 
.$19.95  E A.:  10/$  190,00 
.  ..$1.96  E  A.;  10/$  17.50 
....S1.00EA.;1W$8,00 
...W.25EA,:10/S40.QO 

$4.95  FA. 

$2,9SEA. 

$4.95  FA. 

, $9.9& 

. .  .  $4.ge  EA.;  10*545.00 
.  ..$1,96  EA.;  10^16.00 

ffvO'i  EA 

$5.%EA.;ia$S0 

$a95EA.;iOISeO 

. ...   .  .$2.50EA.;ia$22 

.$2.95EA.^lCWaS 

S1lJ96EA,:10/$nO 

$9.&5EA. 


SEE  US  AT  DAYTON— BOOTH  #9, 

OR  IN  OUR  OUTSIDE  SPACE 

NEAR  THE  BACK  DOOR 


$H|FP1Ha  iNFOtRiUTtOM:  OnQERS  OVJ^R  ^  WILL  8E  SHI^ED  POST-PAID  EXCEPT 
0*J  ITEMS  WHEHE  AWSmONAL  CHARGES  ARf  RE43UEST¥DONOflOERS  Lfi^  THAM 
IK.  PLEASE  INCLUDE  ADDITIONAL  12  W  FOR  HANDtlMG  AJ4D  M-AILIKG  GWAfllSES 
MJCHIGAM  HESIDENTS  A&O  i^^  SALES  TAX.  SEND  50*  STAMP  Oft  SASE  FOfi  FREE 
FLYER  CAMAOIAN  Ofl0€fl5  AOO  *5.00  POSTAGE  IN  U.^.  FUNDS. 


HAL  Tronix,  Inc. 

P.O.  BOX  1101  -  DEPT.  N 

SOUTHGATE,  MICH.  4819S 

PHONE  (313)  285-1782 


^ 


sr,^. 


'■HAL"  HAROLD  C,  NOWLAND 

wazxH 


MOVING? 

Let  us  know  8  weeks  in  advance  so  that  you  won't 
miss  a  single  issue  of  73. 

Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided.  Also  include  your  mailing 
label  whenever  you  write  concerning  your  sub- 
scription. It  helps  us  serve  you  promptly.  Write  to: 
70/0.-  Radio  Subscn  p..o^n^De^p^a.r.ent 
§  ^^  Amateurs         Parmingdale  NY  1 1 737 

Li  Ixtend  my  subscription  one  additional  year  for  only  SI 9.97 
I     Payment  enclosed  l_  Bill  me 

Canada  and  Mc^xko  f22.97n  yr.  anly  V^  fufid«  dravviit  on  US  hAnk-  Tore^sn  Surface 
$J9.97/1  yr.  only  US  fuif>d$  cirawn  dh  US  bank.  ForfiKn  AirmaiL  please  inquire. 

!f  you  have  no  label  handy,  print  OLD  address  here: 


Name 


Address. 
City 


State 


Zip. 


print  NEW  address  here: 


Name 


Address, 
City 


State 


Zip 


^ZZJ 


lATTENTION 

SUBSCRIBERS 


We  oc-icasionally  make  our  mailing  list  available  to 
other  cx)mpanies  or  organizations  with  products  or 
services  which  we  feel  might  be  of  interest  to  you.  If 
you  prefer  that  your  name  be  deletecJ  from  such  a  list, 
pleasf.;  fill  out  the  ct)upon  bekjw  or  affix  a  copy  of  your 
mailing  laf>el  and  mail  it  toj 


c.w. 


Communications/Peterborough 
73  for  Radio  Amateurs 

P.O.  Box  931 
Farmingdale,  NY  11737 


Please  delete  my  name  frtjm  mailing  lists  sent  to  otluT 
companies  or  organizations. 

Nanne 

Addre^ 


City 


State 


Zip 


7S 


f'^  Radio 
Amalc'iirM 
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WHHiE'S  THE  TURKEY? 


•  Synthesized  Voice 
Doppler  Direction 
Finamg 

•  VHP  and  UHF 
Coverage 

•  RS2^  Computer 
Interface 


1*-  No  Receiver  Mods 

•  Mobiie  or  Fixed 
W   •  12  VDC  Operation 

#  Digital  and 
Circular  Display 

^  90  Day  Warranty 


New  Tectinology  (patent  pending!  converts  any  VHF  or  UHF  FM  receiver  into  an 
advanced  Doppler  shift  radio  direction  finder.  Simply  plug  into  receivers  antenna 
and  external  speaker  jacks.  Uses  four  omnrdirectional  antennas,  tow  norse,  high 
sensitivrty  for  weak  signal  detection.  Call  or  write  for  full  details  and  prices, 

DOPPLER  SYSTEMS,  INC.  5540  E,  Charter  Oak,   .^g)  998  1 151 

Scortsdale,  AZ  S5254    - 


HAVE  BTTY—WILL  TRAVEL 


f  i 


itstandinfi^eaSkes  of 


Yes,  now  you  can  take  it  with  you!  The  new  HAL 
CWR-6850  Telereader  is  the  smallest  RTTY  and  CW 
terminal  available,  compjetej^igi^RT  display  screen. 
Stay  active  witii  gp^f  ^SMlnJiCW  friends  even 
while  travel!  ng.^^i^iflilt] 

the  CWR-6850  *e: ^ 

*Send  and  ^Vf^'^4'  Ba^ot,  aW  Morse  codj 

*Rm  spwdf.  or45,  50.  aU^^^^W  31 
•rilgh  or  LowiTffTftoSeT^  1^ 

*  Sea4  aii^ecau^^^t  aio^v  wpm       ^ 

*  Four  page  vide08a|OTD  ^sp  A  ^^M  V^ 

*  Six  progran4ffiilte^fiR£«S  Messages 
^Fretype  up  tOii^-Iums  of  text 

*  External  keyboard  iji^i 

*  Runs  on  + 12  VDC  @  1^ 

*  Small  size  (12.75"  ifWxTT.^r) 

Write  or  call  for  more  details.  See  the  CWR-6850  at 
your  favorite  HAL  dealer. 


HAL  COMMUNICATIONS  CORP. 


BOX  365 

URBANA,  ILLINOIS  61801 


217-367.7373 


tt 


When  You  Buy,  Say  73** 
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DEALER 
DIRECTORY 


Culver  City  CA 

Jim's  dectronkS}  3919  Sepulv«d»  Bivd^^ 
Cuhw  City  CA  90230,  390^000.  Trades 
463^1886  San  Diego,  827-^32  (Reno  NV). 

FontanaCA 

Complete  linte  ICOM,  OenTrtm,  Ten- 
T«r^  MirB|^,  Cabic^  Lunar,  over  4000 
electronic  products  for  Hobbyist^  techni- 
cian, experimenter r  Also  CB  radio^  land- 
mobile.  Fontuu  E[«ctromcs,  8628  Sierra 
Ave.,  Fnntaju  CA  92335,  622-7710. 

San  Jose  CA 

Bay  area^s  newest  amateur  radio  store. 
New  5t:  tued  amateur  radio  mtes  £c  s&t- 
vice.  We  feature  Kenwood,  ICOM+ 
Ajsden,  Yaesu,  Ten-Tec,  Santec  Ac  luaQy 
more,  Sbiver  Radio,  kit.,  1775 A  £.  WLn* 
cfa»ter  Blvd.,  CampbeU  CA  65008, 
370-666S, 

New  Castle  D£ 

Factory  Authorized  Dealer!  Yaesu, 
ICOM,  Ten-Tec,  KDK,  Kenwood,  AEA, 
KajfitTDnics,  Santec-  Full  Une  of  accs- 
sories.  No  sales  tai  In  Delaware.  One  mile 
off  I-9S.  Delaware  AniAteuT  SupplEyF  71 
M^idow  ftaad,  New  Castle  DE  19720, 
328-7728. 

Preston  ID 

Ross  WB7BYZ  has  the  largKt  stock  of  am- 
ateur gear  in  the  Intermountain  Wet  and 
the  best  prices.  Cat!  me  for  aU  your  ham 
needs.  Rotss  Diitribudug,  78  So.  State, 
Freston  [D  832£3.  8^2-0830. 

LitdebmMA 

The  reliable  ham  store  ^rving  NE.  Full 
line  of  [COM  h  Kenwood,  Yae^i  HTs, 
Drake,  Daj^a,  B£cW  acce^ories.  Cortis 
fc  Trac  keyers,  Larsen,  Hustler^  Tdexl 
Hy-Caln  products,  Mirage  amps.,  Astron 
P5.,  Alpha  Delta  proteeton.  ARftL  & 
Kantronics  instToction  aids.  Whistler 
radar  detBctors.  Full  line  of  coa:!  ffttingpa. 
TEL— COM  Electronic  Communica* 
tions,  675  Great  Rd.  (Rt.  119),  Littleton 
MA  01460,  48&-3400/3O49. 


DeiryNH 

Serving  the  haini  oommtmlty  with  new 
and  used  equipment.  We  sto<:!k  and  set- 
vice  most  iubjot  linesE  AEA,  Astron, 
Azden,  BfeW,  Gusher  aft »  Hy-Gain+ 
Hustler,  ICOM,  Kenwood,  KLM,  Lar- 
sen.  Mirage,  Mosley^  books^  rotors,  cable 
and  connectoni.  Business  hours  9-7  Mon- 
day through  Thursday,  and  9-.'>  Friday 
and  Saturday.  Riv«nde11  EtectronJc^^  8 
Londonderry  Ro*d,  Deiry  NH  03038^ 
434-S371. 

Albany  >  New  York 
UPSTATE  NEW  YORK 

Kenwood,  ICOM,  Ten^Tec,  Belden, 
Cushcraft,  Larsen,  Hustler,  ABRL,  Hy- 
Gain,  B&W,  MF],  Mirage.  New  and  used 
equipment.  Serving  the  amateur  commu- 
nity since  1942,  Adirondadk  ElectnoAics, 
Inc.,  1901  Central  Avenue^  Albany  NY 
1220S,  456-0203  (one  mile  west  of  North- 
way  exit  2W)r 

Columbus  OH 

The  biggest  and  best  ham  store  in  the 
Midwest  featuring  Kenwood  and  other 
quality  products  with  working  displays. 
We  sell  only  the  best.  Authorized  Ken- 
wood i^rvii;^.  Universal  Amateur  Radio^ 
Inc.,  12S0  Aida  Dr.,  ReyTtoldsburg  (Co- 
Jumbus)  OH  430ea,  fie«-4267. 

Dallas  TX 

IBM  PC/XT  kits,  supplies,  expansion 
products^  video  restorer  kits  for  pay  TV^ 
CATV.  satellite  hobbyists'  electronic 
project  kits/appivotes.  More  dian  9000 
parts  in  stocks  semiconductors,  ICs^ 
discretes^  video  aoossories,  tools*  audJOj 
automotive,  cabinets,  computer  periph- 
erals. Please  write  for  your  fret  60'pHge 
catalog:  Sabet  ElectronicSi,  13650  Floyd 
Rd.,  Ste,  104,  DaUasTX  75243^783-4950 
(fonnerly  I.E.). 


DEALERIS 

Your  company  name  and  message  can 
contain  up  to  25  words  for  as  little  as  $150 
yearly  (prepaid),  or  $15  per  month  (pre* 
paid  quarterly)*  No  mention  of  mail- 
order business  or  area  code  permitted. 
Directory  text  and  payment  must  reach  us 
60  days  in  advance  of  publication.  For  ex- 
ample, advertising  for  the  July  '85  issue 
must  be  in  our  hands  by  May  1st.  Mail  to 
73  Magazine,  Peterborough  NH  03458. 
ATTN:  Nancy  Ciampa, 


ROPAGATION 


Jim  Gray  W1XU 
73  Staff 
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A  =  Next  higher  frequency  may  also  be  useful 
B  =  Difficult  circuit  this  period. 

G  =  Good,  F  =  Fair,  P  =  Poor, 


APRIL1985 

SUN                fwOSt                7UE                WED                THU                 FRI                  SAT 

1 

G 

2 

G 

3 

F 

4 

F-P 

5 

p 

6 

P-F 

7 

G 

8 

G 

9 

G 

10 

F 

Tl 

G 

12 

G 

13 

G 

14 

15 

F-P 

16 

p 

17 

F-P 

18 

G 

19 

G 

20 

G 

21 

G 

22 

G-F 

23 

p 

24 

P-F 

25 

P-F 

26 

F 

27 

G 

28 

G 

29 

F-G 

30 

G 
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The  RF  Wattmeter  Model  SIOOO-A  from  Coaxial  DyFiainics,  Inc. 
does  more  than  provide  accurate  rt  measurements.  Testing  of 
transmission  lines,  antennas,  connectors,  filters  and  related 
components  can  reveal  unknown  protaiems  and  ^sure 
optimum  equipment  performance. 

The  81 000^ AM  Wattkit  features  this  easy-to-read  RF 
Wattmeter  (pictured  here),  with  its  optional  carrying  case  and 

an  array  of  elements  and 
acces^ries.  Coaxial 
[^namtcs  elements  can  be 
purchased  separately  for 
use  in  other  manufac* 
turer*s  Wattmeters.  For 
more  information  on  the 
81000-A  Wattmeter  or  any 
of  the  complete  line  of 
Coaxial  Dynamics  RF 
products  and  OEIVI  com- 
lonents  please  contact 
]oaxtai  Dynamics,  Inc. 


Watt 


^ete 


r: 


Special  elements  available  for      i 
cellular  radio.  ^ 

Call  factory  far  name  of  your  local 
distributor. 


COAXIAL 
DYNAMICS,  INC. 

1SZ1Q  Induslrial  Farkitfay,  Cleveland.  OH  44135  •  ^16)  2fi7'2£33 

Outeidf  OHiO,  WATS:  (800}  C*»aKial,  Telex:  §80-630  ; 

See  all  of  our  products,  in  our  bootht  at  the  Dayton  Hamventionl 


IRON  POWDER  and  FERRITE  PRODUCTS 

Fast,  Reliable  Service  Since  1963 


Small  Orders  Welcome 


Free  Tech-Data'  Flyer 


Toroidal  Cores,  Shielding  Beads,  Shielded  Coil  Forms 
Ferrite  Rods.  Pot  Cores,  Baluns,  Etc. 

12033  OTSEGO  STREET,  NORTH  HOLLYWOOD,  CALrFORNIA  91607 


800-44B-9338 


tntrodacing 

REPEATA-MATE  RM-1 

Create  Your  Own  Repeater  For 
Special  Events  or  Emergencies, 
Two  Mobiie  Rigs  Plus  an  RM-1 
makes  a  Super,  Fast  Repeater. 

$44.50 

(pfu&  $3,50  shpg.) 


vfs* 


To  Order  or  For  More 
Information,  Call  orWrite: 


ONEIDA  COUMTY  AlPORT  TERMINAL  BUILDING 
ORISKANY    NEWVORK  13^124 

f<   V     l^«^.  Call  I  lE^i   Mb   nTl!i4 


TO:  OH  -  FINLAND- ROVANIEMI  DXCC 
BEARING:   26      DATE:  ^2C   TIME:  EST 
RANGE:  kOQ^  FLUX:  120    PLOT:  MUF 

30  ______ .......___- 

22 ^-^^____. 


18  ---- 

—  -  — 

i*t  —  —  — — 

10  ^2 

i 

T  07  09  11 
L  00  02  O't 

13  15  17  19  21  23  01  03  05  0? 
06  06  10  12  1^  l6  13  20  22  2k   1 

Propagation  by  Mufplot 

MUFPLOT  is  being  used  by  amateurs  from  HOWG  KONG  to  BAGHDAD.  SOUTH  AFRICA  to  ALASKA,  by 
sailors,  cxtmmericaJ  companies  and  people  who  know  the  need  of  propagation  forecasting  at  its  best. 

MUFPLOT  will  give  you  HPF.  MUF.  FOT  with  LUF  pfus  distance  and  bearing  (and  time)  to  any  target. 

You  can  select  over  400  listed  targets  by  DX  or  ARRL  pref  fx,  lat/long,  or  state.  The  database  will  let  you  enter 
target  data  by  what  e^er  you  want  to  call  it  and  you  can  change  it  anytime. 

MUFPLOT  will  keep  track  of  the  stations  you  have  worked  for  WAS,  DXCC  or  for  any  other  award. 

MUFPLOT  gives  you  a  video  graph  (and/or  tabfe)  and  printer  display  of  band  conditions.  (A  special  DX 
function  lets  you  see  world  conditions.  You  select  the  number  of  and  locations  you  want)  Band  coverage  for 
the  C- 64  is  6  to  30M  Hz  video  and  less  then  1  to  more  then  30MHz  printer  TheAPPLE  is2to34MHz.  You  enter 
your  QTH  lat/long  only  once  but  you  can  change  it  anytime. 


{  )  denotes  for  the  (C-64)  only. 

C-64  MUFPLOT  V2  disk  only  S32,95 

APPLE  MUFPLOT  disk  only  $37. 95 

North  American  orders  add  $2  00  for  S/H  all  others  $5. 00 

VISA,  M.C.,  personal  checks  accepted. 

APPLE  ifl  the  trade  mark  of  APPLE  Computer  Co. 

C-64  i»  a  trade  mark  of  Commodore  Co^ 

MUFPLOT  ii  a  trade  mark  of  BASE  (2)  SYSTEMS. 


"When  You  Buy,  Say  73" 


BASE  (2)  SYSTEMS 

2534  Nebraska  St, 
Saginaw,  Ml  48601 
TeL517-777'5613 
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A  For  In  A 

Phone  l^tch 

The  best  way  to  decide 
what  patch  Js  right  for  you 
IS  lo  firsi  decide  what  a 
patch  should  do.  A  patch 
should: 

■  Give  complete  control  to 
the  mobile,  allowing  full 
break  In  opera  ti  on « 

•  Not  interfere  with  the 
normal  operation  of  your 
base  siation.  It  should 
not  require  yo«i  to  con- 
nect and  disconnect  cab- 
les {or  flip  switches*) 
every  time  you  wish  to 
use  your  radio  as  a  nor- 
mal base  station, 

•  Not  depend  on  vdutne  or 
squdch  Siettings  o(  your 
radio.  !t  should  work  the 
same  regardless  of  what 
you  do  with  these  con- 
trols. 

•  You  should  be  able  to 
hear  your  base  station 
speaker  with  the  patch 
installed.  Remember,  you 
have  a  base  station  be- 
cause  there  are  mobiles, 
ONE  OF  THEM  Ml  GUT 
NEED  HELP. 

•  The  patch  should  have 
standard  features  at 
no  extra  cost.  These 
should  include  program- 
mable toll  restrict  (dip 
switches  h  tone  or  rotary 
di  all  ng ,  prog  ra  m  ma  ble 
patch  and  activity 
timers,  and  front  panel 
Indicators  of  channel  and 
patch  status. 

ONLY  SMART  PATCH 
HAS  ALL  OF  THE 
ABOVE, 

Now  Mobile 
Operators  Can 
Enjoy  An 
Affordable 
Personal  Phone 
Patch.  «  , 

•  Without  an  expensive 
repeater. 

•  Using  any  FM  tranceiver 
as  a  base  station. 

•  The  secret  Is  a  SfMPI,EX 
auto  patch*  The  SMART 
PATCH. 

SMART  PATCH 
k  Easy  To  InstaU 

To  install  SMART  PATCH. 
connect  the  multicolored 
computer  style  riblxm  cable 
to  mic  audio,  recekrer 
discriminator,  PTT»  and 
power,  A  modular  phone 
cord  is  provided  for  con- 
nection to  your  phone  sys- 
tem. Sound  simple?  .  .  , 
IT  IS! 


k 


With  CES  5.  ^      _ 

opafcfc,  tifere'sno  waiting 
for  VOX  circuits  to  drop. 
Simply  Icey  your  transmitter 

to  taice  control. 


^  ^ 


SMART  PATCH  ]$  all  you  need  to  turn  your  base  station  into  a  per* 
sonal  autopatch.  SMART  PATCH  uses  the  only  operating  system 
that  s>ves  the  mobile  complete  control.  Full  break-In  capability  al- 
lows the  mobile  user  to  actually  interrupt  the  telephone  party. 
SMART  PATCH  does  not  interfere  with  the  normal  use  of  your  base 
station.  SMART  PATCH  works  well  with  any  FM  transceiver  and  pro- 
vides  switch  selectable  tone  or  rotary  dialing,  toll  restrict, 
programmable  control  codes,  CW  ID  and  much  more. 

To  Take  CONTROL  with  Smart  Patch 
-  Call  800-327-9956  Ext.  101  today. 


9«     B« 


sN 


I 


<^E]       E3 


xa 
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How  To  Use 
SMART  PATCH 

Pladng  a  call  is  ^simple. 
Send  your  access  code 
from  your  mobile  (exam 
pie;  '73).  This  brings  up 
the  Patch  and  you  wi\ 
hear  dial  tone  iransmittec 
from  your  base  station 
Since  SMART  PATCH  b 
checking  about  once  pei 
second  to  see  if  you  wan 
to  dial,  all  you  have  to  dc 
is  key  your  transmirter 
then  dial  the  phone  num 
ber.  You  will  now  hea 
the  phone  rine|  and  some 
one  answer.  Since  the  en 
ha  need  control  system  o 
SM/UiT  PATCH  is  con 
^tantly  checking  lo  see  I 
you  wish  to  talk,  you  neei 
to  simpty  key  your  trans 
mitter  and  then  talk 
That's  right*  you  simpi' 
key  your  trat)smitter  ii 
interrupt  the  phone  tine 
The  base  station  auto 
matkally  stops  transmil 
ting  after  you  key  you 
mic  SMART  PATCH  doe 
not  require  any  specia 
tone  equipment  to  conirt 
your  base  station.  It  sam 
pies  very  high  frequenc 
noise  present  at  you 
receivers  discriminator  ti 
determine  if  a  mobile  i 
present.  No  words  or  sytlsi 
bles  are  ever  lost. 


SMART  PATCH 
H  AU  You  Need 
To  Autotnaticallir 
Patch  Your  Base 
Station  To  Your 
Phone  Line, 

Use  SMART  PATCH  for; 

•  Mobile  (or  remote  bas^ 
to  phone  line  via  Sjmpli 
base,  {wne  ftg  L) 

•  Mobile  to  Mobile  via  ii 
terconnecte^  base  sb 
lions  for  extended  rang 
(see  hq.  2,) 

•  telephone  line  fo  mobl 
(or  remole  base)* 

•SMART  PATCH  usi 
SIMPLEX  BASE  STT/ 
TION  EQUIPMENT.  U. 
your  ordinary  base  st 
tion,  SMART  PATC 
does  this  without  fnt« 
fering  with  the  norm 
use  of  your  radio. 


WARRABTTY? 

YES,  180  days  of  warrai 
ty  pfotection.  You  siiup 
can't  go  wrong. 
An  FCC  tyfie  acceplf 
coupler  is  available  ft 
SMART  PATCH. 


CoiBOiniiications  Electronics  Specialties ^  Inc. 

PO.  Box  2930.  Winter  Park.  Florida  32790 

Telephone:  (305)  645-0474       Or  call  toll-free  (800)327-9956 


r- 
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The  DX  is  better  out  here. 
Ask  anyone  who  owns  an  FT-726R. 


Its  true.  Linking  up  to  OSCAR  10  is 
the  one  sure  way  to  bring  the  worfd 
into  your  ham  shade  No  matter 
wherB  your  shack  is. 

FT72j6R  owners  know  ^u'lj  find 
them  working  the  worid  from  their 
apartments.  Attics.  And  from  their 
antenna-restricted  neighborhoods. 

They'll  even  boast  of  a  signal 
quality  and  DX  potential  that  would 
make  any  20-meter  operator  envious, 
Regardless  of  whene  we  are  in  the 
sunspot  cycle. 

In  fact,  the  rr'726R  is  the  world's 
most  popular  link  to  OSCAR  10. 

And  for  good  reason.  This 
2-metBr,  10-watt  rig  gives  you  full 

cross-band  duplex  capabil- 
ity Simply  plug  in  two 


optional  modules,  one  for  435-MHz 
operation,  another  for  cpDss-band 
duplex, 

"fou  can  set  up  your  earth  station 
just  about  anywhere.  All  you  need 
is  the  726  and  two^^gi  antennas: 
435-MHz  for  transmit  and  2-meters 
for  neceive. 

Even  as  a  conventional  base 
station,  the  FT-726R  is  a  real  standout. 

'feu  can  choose  from  three  operat- 
ing modes:  SSB.  FM  orCW  Expand 
to  three-band  operation  with  your 
choice  of  optional  modules  for  10 
meters,  6  meters.  430-440  MHz 
and  440-450  MHz. 

Then  storB  your  preferred  fne- 
quencies  and  modes  into  the  eleven 
memones  for  instant  necalL  With 


pushbutton  transfer  capability  to 
eitherof  two  VFO  registers.  And 
ver3atile  scanning  functions  you'd 
expect  from  a  ^&esu  radio. 

Plus  you  get  a  lot  mons  extras. 
including  a  built-in  speech  processoc 
all-mode  squelch  and  a  noise  blanker 

So  no  matter  whene  your  shack 
is,  let  "l&esu's  FT-726R  introduce  you 
to  OSCAR  10.  The  world  Is  waiting. 


^foesu  Electronics  Corpomtioa 

6851  )Akl\M\\  V^Y  F^ramounL  CA  90723 
(213)  633-4007 

Ibesu  Cincinnati  Service  Center 
90?D  Gold  ftrk  Dnve.  Hamilton.  OH  45011 
^13)  874-3100 


Prices  and  speclflGations  subject  to  change  without  notice. 


paceseiter  frt  amateur  mdto 


The  SmaDest  HT! 


TH -21  AT/31  AT/41  AT 

Kenwood's  advanced  technology  brings  yoy  a  new  standard 
in  pocket/handheld  transceiversf 

High  or  low  power. 

Choose  1  watt  high- 
enough  to  "hit*  most  local 
repeaters;  or  a  battery* 
saving  150  mW  low. 
Pocket  portdbiirtyi 
Kenwood's  TH-series  HTs 
pack  convenient,  reliable 
performance  in  a  package 
so  small,  it  slips  into  your 
shirt  pocket!  It  measures 
only  57  (2,24)  W  x  120 
(472)  H  X  28  (t1)  D  mm 
(inch)  and  weighs  260  g 
(.57  lb)  with  batteries! 

Expanded  frequency 
coverage  (TH*21AT/A). 

Covers  141.000-150.995 
MHz  in  5  kHz  steps, 
includes  certain  MARS  and 
CAP  frequencies. 
TH-31AT/A:  220.000* 
224,995  MHz  In  5  kHz  steps. 
TH-41AT/A:  440,000- 
449.995  MHz  in  5  kHz  steps. 


♦  Rpr       sr  offset  switch. 
TH-21AT/A:  ±600  kHz. 
simplex. 
TH-31AT/A:"1,6MHz, 

reverse,  simplex. 
TH-41AT/A:  ±5  MHz. 

simplex. 

•  Standard  acc€SSories: 

Rubber  Ilex  antenna, 
earphone,  wall  charger, 
180  mAHNiCd  battery 
pack,  wnst  strap. 

Quick  change,  locking  battery  case. 

The  rechargeable  battery  case  snaps  securely 

into  place.  Optional  battery  cases  and  adapters 

are  available. 

Rugged,  high  impact  molded  case. 

The  high  impact  case  is  scuff  resistant,  to  retain 
its  attractive  styling,  even  with  hard  use. 

See  your  authorized 
Kenwood  dealer  and  take 
home  a  pocketful  of 
performance  today! 


£asy-to-operate,  functional  design. 

Three  digit  thumbwheel  frequency 
selection  and  handy  top-mounted 
controls  increase  operating  ease. 


Now  Specif ica irons  guafame^  iot  trm  1 44  OQO  •  J *8.000  MHz  Amateur  t^mi  ont^ 
TH-2Mr shown  Standard  versions  JH'2}AfJtAi4  J4  w^hoiii  DJMf  pad  also  aysdable 
Specificaribns  andpnc^  itm  Sid^ect  to  change  ^moui  mittce  or  ob^tton 


Optional  accessories: 

•  HMC-T  hesdset  with  VOX 

•  ShAG-30  speaker  microphone 

•  PB-21  NiCd  180  mAH  battery 

•  DC-21  DC -DC  converter  for  mobile  use 

•  BT-2  manganese/alkaline  battery  case 

•  EB-2  external  C  manganese/alkahne 
battery  case 

•  SC-8  soft  case  forTH-21A/31A/41A 

•  SC-BT  soft  case  forTH-21AT/31AT/41AT 

•  TU-6  programmable  sub-tone  unr! 

•  AJ~3  thread-loG  !o  BNC  female  adapter 

•  Service  manual 

More  informalion  on  the  TH -series  HTs 
IS  available  from  authorized  dealers 

KENWOOD 

Trio-Kenwood  Communications 
1111  West  Walnut  Street 
Compton,  CA  90220. 


